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IhlB  pool  of  information  on  the  results  of  codling  moth  research 
for  the  season  of  I9U6  is  the  fotirteenth  of  a  eerie s-  of  similar 
sxuBBaries  prepared  ^  the  Bureau  of  Xntomology  and  Plant  QuArcmtine, 
l^ieultural  Hesearch  Administration,  U«       Department  of  l^iculture, 
at  the  request  of  the  Committee  on  the  Codling  Moth  of  the  imerican 
Association  of  Iconomic  Intomologists.    Xhese  data  are  assemhled  for 
the  confidential  information  of  workers  who  are  interested  in  the 
codling  moth  problem.    She  material  is  not  for  publication  and  is 
therefore  not  arailahle  for  quotation  or  other  use  without  specific 
permission  from  the  agenoy  T^ich  has  furnished  it* 

Because  of  the  general  interest  in  pest  control  problems  arising 
from  the  use  of  WI  for  codling  moth  control  in  apple  orchards  and  their 
close  relationship  to  the  codling  moth  spray  program,  information  is 
included  en  such  problems  in  this  pool  of  information.    The  more 
important  such  problem  pests  at  the  moment  include  orchard  mites, 
red-banded  leaf  roller  and  the  voollj  apple  aphid. 
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OiLIIOBHIA 

A.  D«  Borden.  UnlTersity  of  California,  Berkeley. 


1.    Seasonal  eondltlong  and  gtatua  of  infestatlona; 

A  eool  spring  followed      low  teasper&tiiree  in  late  Na^  and  Jime 
lesssned  the  attaek  of  the  first  "brood  of  Both  and  noraal  eiuBer 
tesperatioreB  in  Jtilj  and  Anguflt  permitted  a  hea'vy  second  t^rood  attack. 
Arsenical  sprayed  orchards  shoved  a  high  percentage  of  late  entries  at 
hardest  even  after  six  spragr  applications*    Orchards  sprayed  with  %m 
or  three  applications  of  BD^  in  the  first  brood  period  had  no  wn 
prohlems. 

2  ,  im 

Two  programs  vera  followed  tj  the  growers  using  BDT  for  the 
first  time  this  seasons 

« 

Pro^graa  A  Pregroji  B 

Calyx  U  pounds  Standard  Lead  Arsenate       2  pounds  ^0^  wettahle  DDf 

1st  Cover     2  pounds  50^  wettable  Wf  2  pounds  30^  wettahle  BBS 

2nd  Cover     1  pound    30^  wettable  BDf  1  pound   30^  wettable  DDT 

Two  late  covers:    3  pounds  lead  arsenate  plus  oil  or  nuill.  i 


Xxeellent  codling  aoth  control  was  obtained  under  both  prograas 
and  Bite  injury  was  satisfactory  when  the  late  sprays  were  properly 
timed  with  Bite  infestations*    Though  only  a  dry  spreader  or  deposit 
builder  was  reeoBaended  for  use  with  several  growers  using  one 

^uart  of  a  light  aediuB  oil  eoulsion  as  a  spreader  had  severe  foliage 
injury  on  pears  and  a  fruit  drop  on  apples. 

following  three  years  of  field  esperiaental  work  with  DDT,  a 
general  recoBmendation  has  been  made  for  its  use  on  apples  and  pears 
for  codling  Both  control  in  the  19U7  season. 


_      U  o. 


3.    AnalyaiB  of  fruit  from  ogfchards  gecgivin^  tkree  and  fotir  ftppli- 
cations  of  BDT. 

lo  fruit  going  aboTO  th®  tolerance  at  harvest. 

Investigations  being  conducted       this  Si^eriJQent  Station  have 
resulted  in  a  method  hj  vhich  BDT  and  lead  arsenate  spra^  residues  may 
be  remored  hy  the  siisple  ^addition  of  certain  types  of  detergents  to  the 
acid  wash  providing  no  oil  has  been  used  in  combination  vith  WT  in  the 
spray  mirture.    Wnen  BDT  is  used  in  the  earliest  sprays  of  the  first 
brood  and  not  in  the  second  brood  sprays  no  noticeable  increase  in  mite 
infeetatione  on  pears  was  observed.    Woolly  apple  aphid  on  apple  showed 
marked  increase  even  after  a  single  BBf  spray  in  the  spring, 

k.    Other  materials  tested  in  the  field  for  codling  moth  control. 

106s :    On  Bartlett  pears  following  a  lead  arsenate  calyx  spray. 
Dosage  of  1«  2  and  k  pounds  per  100  gallons  in  three 
cover  spreys.    Results  very  poor. 

666s    On  Bartlett  pears  following  a  lead  arsenate  spray.  Four 
pounds  (10^  gamma)  per  100  gallons,  three  cover  sprays. 
Ho  control. 

Genicide  A:    On  late  pears  following  two  lead  arsenate  sprays. 

Two  pounds  per  100  gallons  in  two  late  covers. 
Sxcellent  codling  aoth  control  and  good  mite  control. 

5.    Field  experiments  with  miticidee  on  Bartlett  -pears; 

Single  plot  with  eight  replicates,  three  applications  spaced  I7 
days  apart  for  control  of  two  spotted  and  Surope&n  red  mite. 

Pounds  per  100  Gallons 


Havan   k 

MI-lll  

Xanthone    1 

k%  Rotenone-Kerbsene  .........  k 

1068   2 

Azobensene  E-IS73   1*5 

K-1875  ....^   1/2.  1.  2 


Of  these  materials  only  BN-lll  gave  satisfactory  control  of  both 
species.    A  commercial  xanthone  formulation  (containing  an  excess  of 
wetting  agent)  was  second  in  the  results  obtained.    None  of  the  other 
materials  proved  satisfactory. 
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19^7  9pz*a7  HecoBBendations  for  the  control  of  Codling  Moth  with  DDf 
on  Apples  and  Pears  in  Northern  California 

Daring  the  past  three  seasons  of  inrestigational  vork  with  DDT 
(dichloro-diphenyl-trichloroethane)  for  the  control  of  codling  aaoth  on 
apples  and  pears  the  results  have  been  excellent.    It  has  proTen  so 
much  more  efficient  than  lead  arsenate  that  its  use  during  the  coming 
season  is  generally  recoBuaendad  on  apples  and  pears.    Ihere  has  heen 
no  apparent  injury  to  fruit  or  foliage  except  vhen  used  in  combinations 
with  oil  emulsions  or  \^en  the  DDT  vas  dissolved  in  oil.    ^e  out- 
standing adyanta^e  in  the  use  of  DDT  is  that  good  codling  moth  control 
with  this  material  has  been  obtained  with  the  use  of  not  over  three 
ai^plications  of  DDT  where  from  five  to  seven  applications  of  lead 
arsenate  have  been  required.    As  few  as  two  thorou^  applications  of 
DDT  in  the  early  season  (calyx  and  first  cover  sprays)  have  practically 
stopped  the  flight  and  eliminated  the  damage  of  the  first  brood  of  codling 
moth.    A  third  application  at  a  reduced  dosage  has  stopped  second  brood 
attacks  on  late  varieties  of  fruit.    This  reduction  in  siaterials  and  in 
the  cost  of  applying  sprays  combined  with  the  more  efficient  control  of 
codling  moth  will  mean  much  to  the  apple  and  pear  growers  in  California. 

Timing  of  DDT  applications »    It  has  been  found  that  it  it  not 
necessary  to  attempt  to  fill  the  calyx  cups  with  DDT  as  has  been  the 
practice  with  lead  arsenate.    Instead  of  starting  to  spragr  with  DDT 
when  30  to  73  percent  of  the  petals  are  off  (as  has  been  the  practice 
for  years  with  lead  arsenate)  the  first  application  should  not  be  made 
until  9c  percent  or  practically  all  of  the  petals  have  fallen.  There 
has  been  some  evidence  that  DDT  sprayed  in  the  blossoms  has  prevented 
the  natural  setting  of  fruit* 

de  second  application  should  be  started  1^  to  17  days  after  the 
beginning  of  the  first  spray.    The  third  application,  if  required  on 
early  harvested  varieties,  should  be  applied  at  least  three  weeks  before 
harvest.    On  late  varieties  of  pears  and  apples  this  application  should 
be  made  in  late  June  or  early  in  Jtdy  at  the  first  appearance  of  the 
second  brood  of  moths. 

Materials  and  dosages  recommended.    The  fifty  percent  wettable 
DDT  powder,  as  used  during  the  past  season,  is  apparently  the  safest 
and  most  economical  formulation  to  use  on  pears  and  apples.  Ihe 
addition  of  a  small  amount  of  a  powdered  spreader  such  as  k  ounces  of 
Multifilm  or  S  ounces  of  DDT  depositor  plus  from  1  pint  to  1  quart  of 
kerosene  will  increase  the  deposit  of  DDT  on  the  fruit.    Ho  spreader 
containing  spray  oil  or  any  type  of  spray  oil  emulsion  should  be  used 
with  DDT  as  leaf  injury  and  even  defoliation  may  occur.    The  addition  of 
lead  arsenate  to  the  following  DDT  spray  formulae  is  not  necessary  but 
if  for  coxy  reason  it  is  desired  to  use  lead  arsenate  either  in  a  split 
program  or  in  combination  with  DDT  the  19^  spray  program  may  be  followed. 
Small  amounts  of  so-called  soluble  copper  compounds,  Bordeaux  mixture,  or 


sulfiar  may  be  added  to  the  early  DDT  aprayi  for  the  control  of  ecab, 
Bildev,  and  the  prevention  of  firebli^t  if  necesa&ry. 


In  the  first  two  applications  (delayed  calyx  and  first  cover 
spray)  the  following  dosages  are  recomended: 


50  percent  DDT  wet table  powder 
Dry  spreader  or  deposit  builder 
leroaene 
Water 

In  the  late  cover  spray: 


50  percent  BDT  wet table  powder 
Dry  spreader  or  deposit  builder 
^ter 


1  1/2  to  povTids, 
U  to  8  ounces 
1  pint  to  1  quart 
100  gallons 


1  to  1  l/2i/  pounds 
U  to  S  oimces 
100  gallons 


In  this  late  spray  the  addition  of  a  mitieide  such  as  DH»111  or 
zanthone  to  control  the  brown  aite,  two-spotted  mite  and  Duropean  red 
mite  may  be  added  to  the  DDT  fornmla.    Dosages  of  these  aiticides  shouxd 
follow  the  manufacturer's  recommendations.    Kerosene  or  oil  emiilsions 
should  not  be  used  with  DH>111.    Kerosene  (up  to  1  quart  per  100  gallons 
of  spray) ayay  be  added  to  the  DDT-xanthone  combination  but  no  oil 
emulsions  should  be  used  with  xanthone.    Oil  emulsions  for  the  control 
of  mites  should  not  be  combined  with  DDT  or  used  within  three  weeks  of 
the  last  DDT  application. 

On  apples  the  woolly  apple  aphid  may  become  a  serious  pest 
following  the  use  of  DDT.    Timely  applications  of  an  aphicide,  such 
as  nicotine  or  some  of  the  new  materials  may  be  required. 

DDT  spray  residue  at  harvest.    The  past  seasons  investigations 
have  shown  that  three  or  even  four  applications  of  DDT  at  the  dosages 
recommended  above  when  properly  timed  did  not  leave  a  spray  residue  at 
harvest  above  the  Federal  emd  State  tolerances  of  7  parts  per  million. 
Furthermore,  through  the  research  of  this  Division,  a  method  is  now 
available  for  the  removal  of  DDT  on  harvested  fruit  which  is  both 
practical  and  effective. 

The  acid  wash,  as  used  for  the  removal  of  lead  arsenate,  is  not 
effective  in  the  removal  of  DDT  deposits.    The  addition  of  certain 
types  of  oil  soluble  and  water  soluble  detergents  to  the  regular  acid 
wash  will  remove  both  the  DDT  and  lead  arsenate  spray  deposits.  The 
specific  recommendations  for  the  removal  of  DDT  spray  residues  will  be 
given  in  another  publication. 


1/    The  higher  dosages  to  be  used  ythevB  infestations  are  serious. 
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(Continued) 

M.  M.  Barnes,  H.  S.  Trueman,!/  and  G.  !•  Heitsaan,!/  Unirersity 
of  California,  Citrus  Sxperiaent  Station,  Birerside. 


Scope  of  invest tffltions.    In  the  southern  portion  of  the  State, 
studies  were  continued  or  initiated  relative  to  establishing  on: 

A*    Pears:    (l)  An  effective  seasonal  schedule  for  codling  moth 
using  BDT,  dichloro  diphfnyl  t ri chl or o ethane;  (2)  the  effec* 
tiveness  of  new  compounds  as  conpared  with  DBT;  (3)  the 
effectiveness  of  various  materiads  in  the  control  of  Pacific 
aite,  Tetranychus  pacificus  Mc(J. ;  (U)  the  efficiency  of  a 
semi-automatic  sprayer  as  compared  with  standard  equipment 
in  a  seasonal  program  with  DBT. 

B.    i^les:    (1)  Ihe  effectiveness  of  several  of  the  never  in- 
secticides as  compared  with  DDT;  (2)  the  toxicity  of  several 
50  percent  DDT  spray  concentrates  prepared  with  varied  types 
of  extenders;  (3/  the  effectiveness  of  various  materials  for 
control  of  woolly  apple  aphid,  Sriosoma  lanigerua  (Hausa.) 

General  remarks.    Seasonal  conditions  were  favorable  during  19^ 
for  codling  90th  development  in  southern  California  orchards.  Losses 
on  trees  sprayed  with  experimental  materials  t&ich  proved  ineffective 
ranged  up  to  70  percent  entered  fruits.    Orchards  receiving  inadequate 
spray  schedules  based  on  lead  arsenate  had  an  estimated  10  to  60  percent 
cull  fruits*    tfhere  at  least  four  well-timed  sprays  containing  one-half 
pound  of  DDT  per  100  gallons  were  thoroughly  applied,  excellent  codling 
moth  control  on  apples  and  pears  was  generally  attained  in  this  region. 
In  this  connection  it  is  pointed  out  that  weathering  by  rainfall  during 
the  critical  part  of  the  season  ranges  from  practically  none  in  the 
desert  sections  (Antelope  Valley)  to  relatively  li^t  in  mountain 
orchards  (Oak  Glen,  Julicin). 

All  residue  analyses  herein  reported  were  carried  out  by  Nr. 
T.  A.  Gunther  and  his  assistants* 

Dosages  given  in  the  text  refer  to  amount  of  materials  per  100 
gcdlons. 

A  Bantam  Mikro-Palverixer  hammer  mill  was  used  in  processing  spray 
concentrates.    Herringbone  slot  screens  were  used  in  this  connection* 


1/  formerly  Principal  Laboratory  Assistauit 
2/    Tormerly  Senior  Laboratory  Assistant. 
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Bartlett  Pears g  Antelope  Valley^  Codling  Moth. 

fhls  trial  vas  replicated  six  tises  using  single  tree  plots.  Data 
represent  all  fruits  and  are  based  on  counts  on  all  drops  and  a  randoa 
sample  of  ^00  harvested  fruits.    In  estisate  %fas  made  of  the  remaining 
nvtmber  of  harvest  fnsits  based  on  the  number  of  fruits  required  to  fill 
two  boxes,  taking  an  equal  number  of  fruits  from  each  harvest  box* 
Schedules,  treatments,  and  data  are  presented  in  ^ble  !• 

With  reference  to  schedules  1-^,  consisting  of  no  calyx  spray, 
either  1  or  2  calyx  sprays  followed  by  k  covers  with  l/2  pound  DDT,  and 
1  calyx  followed  by  k  covers  with  1  pound  DDT,  results  indicate  that 
calyx  entries  were  not  a  serious  factor  with  any  of  these  schedules 
under  the  conditions  of  this  trial. 

Referring  to  treatments  2,  5        6,  a  wettable  powder  containing 
73  percent  DDT  and  a  kerosene  solution  of  DDT,  i^en  applied  at  equal 
(1/2  pound)  DDT  dosage,  gave  results  equivalent  to  a  ^0  percent  wettable 
powder.    ▲  comparison  among  treatments  2,  7  an<^  g  indicates  that  the  methoxy 
anctlogue  of  DDT,  dimethoxy  diphenyl  trichloroethane,  and  DI^  (diohloro 
diphenyl  dichloroethane)  at  one  pound  of  toxicant  gave  equ^  control 
performance.    Heavy  preharvest  fruit  drop  was  recorded  (see  Table  I) 
on  trees  sprayed  with  the  methoxy  analogue  of  DDT  (treatment  7)*  Hco., 
hexachlorocyclohexane,  at  I/2  pound  gamma  isomer  was  inferior  to  DDT 
at  1/2  pound  (99-1  )•    ^<^r  further  data  on  these  materials  in  a  heavier 
codling  moth  infestation,  see  results  on  Home  Beauty  apples. 

Results  of  analyses  for  surface  residues  of  DDT  show  that  there 
were  well  below  the  tolerance  of  7  parts  per  million,  wet  weight,  for 
all  sampled  schedules  (Table  X)  during  the  past  season. 

Ho  acaricide  was  included  in  application  of  these  materials  and 
trees  of  all  treatments  were  severely  defoliated  by  Pacific  mite. 

Bartlett  Pears.  Antelope  Valley.  Pacific  Mite. 

DDT  was  given  widespread  commercial  use  in  seasonal  codling  moth 
programs  on  pears  in  southern  California  orchards.    The  occurrence  of 
build-up  of  Pacific  mite  was  virtiially  universal  following  such  programs 
and  ranged  in  severity  from  light  (Julian  area)  to  very  severe  (Antelope 
Talley).    In  the  latter  area,  two  pre-harvest  applications  (usually  the  a 
last  two  cover  sprays)  of  DH-lll  at  3/^  pound  were  fairly  successful  in 
holding  mite  infestations  in  check.    In  addition,  a  post-harvest  appli- 
cation was  generally  required  to  reduce  subsequent  injury. 

Concurrent  but  less  injurious  infestations  of  clover  mite, 
Bryobia  praetiosa  Koch,  developed  in  connection  with  seasonal  DDT 
programs. 


0 


Where  ao&rieide  prograas  were  inadeqiiate ,  defoliation  due  to 
Paoifie  Bite  raaged  fron  3^  to  50  percent  'by  harrest  and  was  followed 
"by  'blossoBing  and  new  i^vth  in  aany  instance  e* 

four  sett  of  acaricide  forBolations  were  applied  for  Pacific 
aite,  usiaally  in  connection  with  the  codling  aoth  cover  spray  due  on 
the  date  of  application.    Data  are  presented  in  Tahles  II  to  V.  Data 
froa  Tables  II,  IT  and  T  indicate  the  aaomt  of  defoliation  and  are 
based  on  the  nisaber  of  leaves  falling  into  five  field  boxes  (l«83 
cqtiare  feet  each)  placed  under  each  of  6  to  S  single  tree  replicates 
for  the  period  Jialy  10  to  August  1.    J^ta  froa  Table  III  represent 
arez^e  increase  in  mite  injxury  based  on  numerical  injury  ratings 
assigned  by  Tisual  obserration  to  each  of  seven  single  tree  replicates 
before  and  three  weeks  after  treataent. 

The  following  statements  suaaiarife  inforiaat ion  froa  these  trials. 
Proa  Sable  II  the  superiority  of  DH.111  at  3/k  pound  to  Plavan  Miticide 
Coaposition  at  k  pounds,  DDT  at  2  l/2  pounds »  and  M»lll  at  l/2  pound  is 
indicated.    The  prealting  results  froa  the  use  of  tartar  eaetic  led  to 
the  trial  in  Table  III*    This  series  was  applied  in  an  established  mite 
infestation,  whereas  data  in  Table  II  are  froa  a  trial  where  the  popula- 
tion consisted  IcLrgely  of  overwintering  mites.    Tartar  emetic  and  potassium 
antiaonyl  citrate  appeared  to  have  considerable  toxicity  to  free  living 
stages  but  did  not  materially  affect  development  of  the  infestation  due 
to  subsequent  egg  hatch* 

Tkble  17  presents  data  indicating  promise  for  Genicide  and  ex- 
perimental aaterials  containing  diehloro  diphenoxy  methane  {K-IBJ^)  and 
the  dicyclohexylaaine  salt  of  dinitro-o- secondary  butyl  phenol  (DN-Sll) 
in  oomparisen  with  DI-111.    Di.2.ethyl  hexylphthalate  (Ko.  899)  did  not 
provide  adequate  control  in  this  trial. 

In  connection  with  Table  ?,  treatments  2  and  k  caused  a  serious 
amount  of  necrotic  spotting  on  pear  foliage.    This  may  be  due  to  the 
Yelsicol  MSL-SO  or  to  K-1S73  in  kerosene  solution.    Slsewhere,  a  seasonal 
program  of  kerosene-DDT  gave  no  visible  injury,  nor  did  K-1873  as  a 
wettable  powder.    Marked  differences  in  mite  control  between  treatments 
2  and  k  (I9:l)  amy  possibly  be  due  to  an  incompatibility.  Usewhere, 
DDT  applied  ia  kerosene  solution  resulted  in  no  greater  increase  in 
mite  population  than  where  DDT  was  used  as  a  wettable  powder.    Di thane 
was  included  since  it  had  been  reported  in  commercial  use  against 
Paoifie  mite.    It  gave  inferior  control  in  this  trial*    Besults  in- 
dicate that  further  trials  with  experimental  material  C^20  and  E-ISJ^ 
are  in  order.    Por  the  latter,  solvent  formulations  and  Im  Increase  in 
dosage  for  the  wettable  powder  are  indicated. 
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standard  vs.  9eBd«'automatle  spraying  ecrulpaent,    A  seasonal  trial 
of  the  7.  1*  Myers  and  Bro.  Co.'s  Sllveraire,  air-blast  type  sprayer  was 
conducted  on  mature  Bartlett  pear  trees  in  the  Jkntelope  Talley,  All 
applications  were  made  ty  the  cooperating  grower^    A  late  calyx  (April 
20)  and  four  covers  (May  2U,  June  IS,  July  11,  July  2k)  of  l/2  pound 
DDT  were  applied  to  a  block  of  1  l/U  acres  between  larger  blocks  carried 
with  an  identical  program  by  a  standard  spray  rif  equipped  with  on® 
tower  and  one  ground  lead,    Ihe  last  two  covers  were  applied  frou  one 
side  only.    DH-111  at  3/^  pound  was  added  to  two  sprays  (May  2^,  June  IS). 
Based  on  counts  of  dropped  fruits  and  a  seople  of  ^00  harvest  fruits 
from  each  of  five  trees  in  blocks  variously  sprayed,  an  average  of  99»6 
percent  clean  fruits  was  recorded  for  each  type  of  equipment.    With  a 
2  calyx  and  k  cover  lead  arsenate  program,  the  grower  had  experienced 
a  52.^  percent  loss  due  to  codling  moth  in  19^5*    Control  of  Pacific 
Bite  was  inferior  in  the  tops  of  trees  sprayed  with  the  Silveraire 
sprayer,  as  compared  with  the  stcuadard  equipment.    Some  fruits  approaching 
maturity  were  blown  off  in  the  last  application  by  the  Silveraire  sprayer. 


Rome  Beauty  Apples,  Oak  ^len,  Codling  Moth. 

Ihis  trial  was  replicated  nine  times  using  single  tree  plots* 
Data  represent  injury  to  the  total  crop.    All  dropped  fruits  or  a  sMople 
of  600,  where  the  number  was  excessive,  were  examined  and  the  remainder 
counted.    A  sample  of  600  harvest  fruits  was    examined.    She  remaining 
ntimber  of  harvest  fruits  was  estimated  from  the  number  required  to  fill 
two  bushel  boxes,  using  an  equal  number  of  apples  from  each  harvest  box. 

All  materials  were  prepared  from  technical  grades  of  the  toxicants. 
A  comparison  was  made  aoong  four  formulations  of  DDT  using  a  l/h  pound 
dosage,  a  wettable  DDT  po%^er  at  l/^,  l/2  and  ^/k  pound  dosage,  and 
among  DDD,  Ecc,  the  methoxy  analogue  of  DDT,  Telsicol  106S,  and  DDT  at 
1/2  pound  active  ingredient  per  100  gallons*    Hcc  was  used  at  the  rate 
of  1/2  potind  of  the  gamma  isomer.    In  addition,  a  cosiparison  was  made 
between  a  solvent  formulation  and  a  wettable  powder  formulation  of 
Velsicol  106s  at  I/2  pound* 

9o  calyx  and  four  cover  sprays  (Nay  31t  J^e  21 1  July  16  and 
August  13)  were  applied. 

Results  are  presented  in  Table  YI.    The  follo%ring  discussion  refers 
to  the  data  on  percent  entered  unless  other%d.se  stated.    DDT  when  applied 
in  kerosene  solution  at  l/k  pound  was  equal  to  l/2  pound  as  a  wettable 
powder,  was  better  than  l/k  pound  as  a  wettable  powder  (99:1) •  was 
better  than  l/k  poxmd  in  Yelsicol  AB^60  (approaching  19:l),  euxd  was 
better  than  unprocessed  technical  DDT  (99 :l).    Tel si col  106S  failed  to 
control  adequately  and  %iras  Inferior  to  all  other  materials  (greater  than 
99^1) •  data  indicate  preference  for  the  wettable  powder  formulation 

of  Velsicol  106g  over  the  kerosene  solution  (19:1 ).    In  comparable  formu- 
lation and  dosage,  DDD,  the  methoxy  analogue  of  DDT,  and  Hcc  were  not 
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Bigniflcantly  inferior  to  DDT  at  the  19 ;1  level  in  preventing  all  types 
of  injuries.    Hoc  as  applied  seasonally  affected  the  flavor  of  the 
fruits  tidversely,  as  has  previously  been  reported  "by  L.  F.  Steiner  of 
the  U.S.D.A.  laboratory  at  Vincennes,  Indiana*    In  this  connection,  see 
discussion  belov  on  woolly  apple  aphid. 

Ho  visible  spray  injury  resulted  from  any  of  the  fomulations. 
Ho  apparent  control  was  exerted  over  clover  mite  by  any  of  the  materials. 
This  species  built  up  on  all  plots  to  cause  moderate  yellowing  of 
foliage  by  harvest,  October  3»    DN-111  at  3/^  *o  1  pound  applied  about 
June  1^  effected  good  control  of  this  species  on  apples  in  other  orchards. 

Saaiples  taken  at  harvest  at  random  and  in  triplicate  for  analyses 
of  DDT  stirface  residues  from  all  DDT  schedules  gave  values  below  2  parts 
p«c  Billion  which  were  not  distinctive  of  treatment. 


Delicious  Apples,  Oak  (rlent  Oodlin^  Moth. 

DDT  (technical  grade,  du  Pont)  was  hammer  milled  four  times  with 
Attapulgus  clay,  Celite  2O9.  Silene  ST,  Marter  White  325,  Sericite, 
Tiltrol  X-U15,  and  Dilroc  at  50  percent  of  DDT  and  extender.    The  re- 
sultant products  were  carried  into  the  field  and  applied  in  four  cover 
sprays  at  l/k  pound  DDT  to  single  tree  replicates  in  each  of  nine  blocks. 
Also  applied  at  the  same  rata  of  DDT  were  Oesarol  MK  50,  fitnd  DDT- Celite 
209  in  ratios  of  25-75  and  75-25.    The  entire  block  had  received  a  calyx 
spray  of  I/2  pound  DDT. 

Data  from  all  drop  and  a  sample  of  3^0  harvested  fruits  figured 
above  99  percent  clean  fruits  for  all  treatments.    The  absence  of  emy 
extender  effect  in  this  trial  may  be  real  or  due  to  the  fact  that  the 
effect  was  of  such  a  low  order  of  magnitude  as  not  to  appear  with  the 
dosage  used  under  the  ezperimentad  conditions  encountered. 


Delicious  Apples,  Oak  Glen.  Woolly  Apple  Aphid. 

Populations  of  woolly  apple  aphid,  Eriosoma  lanigerum  (Hausm.) 
have  built  up  materially  in  some  southern  California  orchards  following 
seasonal  use  of  DDT.    One  Delicious  orchard  under  observation  which  re- 
ceived a  calyx  of  l/2  potmd  cuid  k  covers  of  l/h  pound  DDT  plus  3/^  pound 
DH-111  in  the  third  cover  had  an  average  of  S2  i>ercent  of  terminals 
bearing  aphid  colonies  by  the  end  of  the  season.    This  count  was  based 
on  examination  of  30  terminals  at  random  on  each  of  3^  trees  prior  to 
making  fall  dormant  triads  against  the  species.    Adjacent  parts  of  the 
same  orchard  receiving  a  similar  program,  but  with  I/2  pound  DDT  in  all 
sprays,  had  53  Percent  of  terminals  infested,  based  on  similar  co\mts. 
In  San  Diego  County,  Starking  trees  receiving  three  applications  of  one 
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pound  DDT  bore  aphid  colonies  on  virtually  all  terminals  at  the  conclusion  of 
the  19^46  season-    In  contrast,  few  aphid  colonies  were  found  on  adjacent,  simi- 
larly sprayed  Rome  Beauty  trees* 

A  series  of  materials  was  applied  to  two  single  tree  plots  of  trees  in- 
fested ¥rith  woolly  apple  aphid  on  June  29 •    At  this  time  the  typical,  heavy, 
filamentous  wax  coating  was  present.    This  trial  was  set  up^s  a  preliminary 
screening  of  several  materials  and  in  order  to  obtain  additional  information  on 
the  concentration  of  Hoc  required.    The  latter  was  reported  as  effective 
against  woolly  apple  aphid  by  Dr.  G«  E.  Carman  of  this  Station  in  19U5* 
Materials  tried  and  observations  on  control  are  given  in  Table  YII« 

Of  these  materials,  the  hexaethyl  tetraphosphate  treatment  provided  a  high 
degree  of  control  and  was  equal  to  the  nicotine  sulfate  standard*    This  treat- 
ment gave  good  kill  of  a  light  infestation  of  clover  mite  also  present.  At 
concentrations  of  0*5  pound  gamma  isomer  and  above.  Hoc  practically  eliminated 
aphid  colonies.    Treafenent  U.  on  June  29  (a  higher  concentration  than  required) 
adversely  affected  the  flavor  of  fruits  harvested  September  27»    Lower  con- 
centrations applied  on  June  29  had  no  detectable  effect  on  the  flavor  of  the 
fruits* 

On  July  50*  Hoc  was  applied  to  20  infested  trees  at  the  rate  of  0*25 
pounds  gamma  isomer  (3  l/3  pounds  Gamex  1f25»  plus         pint  Triton  3-195^)* 
This  treatment  killed  over  95  P©^  cent  of  aphid  colonies  and  adversely 
affected  the  flavor  of  fruit  harvested  September  27* 

It  would  be  desirable  to  make  application  for  woolly  apple  aphid  in  con- 
nection with  codling  moth  sprays*    The  question  of  whether  Hco  may  effectively 
be  used  in  connection  with  early  cover  sprays  at  the  l/U  pound  gamma  isomer 
dosage  without  hazard  to  fruit  flavor  will  receive  further  attention* 

1/ 

Fall  dormant  application  (December  I3)  of  0»2U  pound  gamiaa  isomer  gave 


1/  Chemhex  60W  (Chemurgic  Corp*)  at  k  lbs*,  plus  1/1+  pt*  Triton  B-I956.. 


a  reduction  of  85»7  per  cent  in  number  of  terminals  bearing  aphid  colonies* 
0*12  pound  gamma  isomer  gave  a  reduction  of  63*3  P©r  cent.    These  figures  are 
based  on  counts  made  of  30  terminals  on  12  trees  before  and  18  days  after 
treattaent*    Check  trees  experienced  a  reduction  of  27«0  per  cent  during  this 
period* 

Woolly  apple  aphids  are  still  overwintering  in  large  numbers  on  terminals 
in  this  area  (December  51)  ^nd  do  not  have  the  waxy  coating  present* 
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Table  !•    Codling  Moth 

.0  Bartlett 

Pears  f 

Antelope  Valley, 

19U6 

Amounts 

dumber 

Injuries  per  100  fruits 

"  Per 

Materials 

Per 
100  gals. 

Calyx 
Sprays 

Number 
Covers 

Calyx 
Entries 

All 
Entries 

All  in- 
juries 
3/ 

ppm 

DDT 

y 

cent 
Drop 

l.DDT-Celit©  209(50-50 )V 

1  lb. 

0 

h 

.8 

2.3 

3.7 

— 

18 

2«DDT-Celite  209(50-50) 

1  lb. 

1 

u 

.6 

1.6 

3.0 

0.9 

20 

3«DDT-Celite  209(50-50) 

1  lb. 

2 

h 

-p 

#  & 

•  ✓ 

1.6 

18 

i+.DDT-Celite  209(50-50) 

2  lbs. 

1 

h 

,2 

.7 

1.9 

1.7 

17 

5.DDT-Celite  209-Triton  X-120 
(75-2i+.5-.7)Z/ 

2/3  lb. 

1 

li 

.6 

2.2 

3.3 

19 

6mk%  DDT  in  Kerosene(-wt./v»l. ) 

Blood  albumen  spreader 

1-1/2  gal. 
2  oz. 

1 

.3 

i.U 

5.6 

0.3 

20 

7.  0rthoto3;8/ 

h  lbs. 

1 

1 

.9 

5.5 

U.9 

— 

i42 

o«  KxiOXxiane  nrnyj-^/ 

d.  IDS. 

h 

.9 

3.8 

5.5 

17 

9.Hcc-Celite  209(50-50)12/ 

10  lbs. 

1 

1 

h 

3«o 

9.7 

11.8 

22 

lO.Gesarol  AK50II/ 

1  lb. 

1 

h 

.2 

1.5 

2.2 

1  '7 
17 

Least  significant  difference 

.05 

.01 

i4..8 
6,U 

1/ 


10/ 

11/ 


Treatment  3*  April  I6  and  30*  others  April  23« 
May  17,  June  6,  July  6,  July  22. 
Includes  stings  and  all  entries. 

Average  of  3  random  samples  taken  August  22;  harvest  September  9» 
Due  to  causes  other  than  codling  moth  injury. 

Milled  through  hammer  mill  with  the  following  screen  sequence:  no  screen,  I/16,  I/16,  .035' 
Technical  grade  DDT  -  duPont  (E.  I.  duPont  de  Nemours  &  Co.).    Celite  209  -  Johns -Manvi lie 
Corp* 

Milled  as  above.    Triton  X-120,  Rohm  &  Hae.s,  Co.,  i+O  per  cent  Triton  X-100  (polyethylene 
glycol  monoisooctyl  phenyl  ether)  on  magnesium  carbonate. 

California  Spray  Chemical  Corp.  25  per  cent  technical  dimethoxydiphenyl  trichloroethane. 
Rohm  &  Haas  Co.  50  per  cent  technical  dichloro  diphenji-l  dichloroethane. 
Hexachlorocyclohexane,  E.I.  duPont  de  Nemours  &  Co.,  technical  grade,  10  per  cent  gamma 
isomer.    Mixture  milled  as  in  note 

A  wettable  powder  containing  50  per  cent  technical  DDT.    Geigy  Co. 


Table  II.    Pacific  Mite, 

Bartlett  Pears^  Antelope 

Yalley*  I9I46 

Materialai/ 

Per  100  gal* 

Average  number 
leaves  per  sq«  ft« 
July  10  to  August  1 

1.  DU-11]2/ 

Colloidal  Zll/ 

5  02* 

)./ 

2«  Tartar  emeticor 

2  IbSe 

20 

3»  Lorc^ 

1  pt. 

25 

,  A/ 

Mito^^' 

2  qts« 

28 

5»  Flava.n  Miticid©  Composition^/ 

Ij.  lbs* 

3h 

6«  DH-111 

Colloidal  Zl 

1/2  lb« 

36 

7»  G-esarol  AK5O 

5  lbs« 

h3 

LeaiEt  significant  difference  »05  1^ 

*oi  2: 


fl/  Applied  Jun©  5*  8  replicates.    All  tr^ea-baents  except  No.  7  are  in  addition  to  1  lb« 
J  ■    Gesarol  AK50. 

2/  Dow  Chemical  Co.    Contains  not  less  than  20  per  cent  of  dioyclohessylamine  salt  of 
3^  dinitro-o-cyclohexylphenolo 

3/  A  spray  supplement  supplied  by  Colloidal  Products  Corp* 
'■"'U/  Tartox,  Stauffer  Chemical  Co.,  99  per  cent  potassium  antimonyl  tartrate. 

5/  E.I.  duPont  de  Nemours  &  Co.    Aliphatic  thiocyanates  expressed  as-  lauryl  thiocyanate 
fi      not  less  than  I4.O  per  cent,  sulfated  fatty  matter  not  less  than  i+0  per  cent,  inert 
*      ingredients  not  more  than  20  per  cent. 

is/  Donahue  Manufacturing  Co,,  92  per  cent  medium  oil,  other  ingredients  not  stated  but 
^      claimed  to  be  active. 

^7/  E.I.  duPont  de  Nemours  &  Co.    Technical  grade  hydro:^-pentaiiiethyl  flavan  50  per  cent« 
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Table  III.    Pacific  Mite,  Bartlett  Pears,  Antelope  Valley,  I9I46 


Material 


Pounds  per  100  gals« 


Increase  in  Rating  totals^ 
July  13  to  Aiigust  6 


1»  Tartar  emetic^ 
2»  Tartar  emetic 
3«  Tartar  emetic 

l4.»  Potassiiua  antimonyl  citrateiy^ 
5.  DN-111 

6«  Check,  no  treatment 


3A 
1-1/2 

2 
2 

3A 


7.0 

1.0 

0.0 

^•5 


1/  Applied  July  I5,  7  replicates. 

"2/  Based  on  injury  rating  system  as  follows:    0-1,  None  to  slight  injury^  1-2,  slight  to 
moderate  injury i  2-3*  moderate  to  severe  injury;  and  5""^*  severe  to  very  severe  injur; 
5/  Tartox,  Stauffer  Chem*  Co»,  99  per  cent  potassium  antimonyl  tartrate. 
I4/  Citrometic,  Westwell  Chem.  Co.,  92  per  cent  potassium  antimonyl  citrate* 


Table  IV.    Pacific  Mite,  Bartlett  Pears,  Antelope  Valley,  19ii6 


Average  nxamber 

Materials^/ 

leaves  per  sq.  ft« 

Per  100  gals. 

July  10  to  August  1 

1.  DN-111 

3A 

12 

Colloidal  Zl 

5  oz. 

2.  DN-21I^  * 

3A  lb. 

11 

Colloidal  Zl 

5  oz. 

3.  K-I8753/-  Celite  209  (50-50) 

1  lb. 

15 

Colloidal  Zl 

5  02. 

15 

i+.  GenicideV 

2  Ibw^ 

15 

Kerosene  , 
Genifilm  aS/ 

1  qt. 

8  oz» 

5.  No.  899V 

2  qts. 

26 

Least  significant  difference 


♦  05 
.01 


6 
8 


Applied  June  15#  6  replicates,  all  treatnients  in  addition  to  1  lb.  Gesarol  A£50. 
Dow  Chemical  Co.    An  experimental  acaricide  containing  20  per  cent  dicyclohexylamine 
salt  of  dinitro-o-secondary  buiyl  phenol. 

Dow  Chemical  Co.  Dichloro  diphenoxy  methane.  Mixture  milled  through  hammermill  with 
the  following  screen  sequence,  l/l6»  •035»  •035« 

General  Chemical  Co.    Contains  95  P©r  cent  dibenzo  gamma  pyrone,  h  per  cent  dibenzo 
gamma  pyrone  derivatives,  and  1  per  cent  inert  ingredients. 

A  proprietary  spray  adjuvant  supplied  by  General  Chemical  Co.  for  use  with  Genicide. 
Americen  Cyanamid  Co.  di-2-ethyl  hexylphthalate. 
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Table  Ve    Pacific  Mite,  Bartlett  Pears,  Antelope  Yalley,  191^6 


 ~tr-  ~ 

Materia  Isj/ 

Amounts 
Per  100  gals. 

Average  number 
leaves  per  sq.  ft. 
July  10  to  Avigust  1 

1.  DH-111 

Colloidal  Zl 

3/k  lbs. 
5  oz. 

8 

K-1&75  1  lb.  ) 
Kerosene  3  g^l*  ) 
Velsicol  AR  60  3  qts.) 
Blood  albumen  spreader 

1-1/2  gal. 
2  ozo 

13 

3.  C-l42C^ 

3/4  qt. 

16 

h»  K-1875  1  lb.  ) 
DDT  1  lb»  ) 
Kerosene  3  gal*           )  ' 
Velsicol  AR  60  3  qts«) 
Blood  albumen  spreader 

1-1/2  gal. 
2  oz» 

3U 

5.  K»1875-Celite  209  (5O-50) 

vOXXO  J-CLclX  £tX 

1  lb. 

In    <^  9  • 
✓     V  A. 

ko 

69  Check,  DDT  only 

U6 

7.  Dithane^/ 

Zinc  sulfate]/ 
Hydra ted  lime 

2  qts.  f 
1  lb. 
1/2  lb. 

Least  significant  difference 

.05 
.01 

20 
27 

1/  Applied  June  2l|.,  6  replicates,  1  pound  Gesarol  AK50  added  to  all  but  No.  i;. 
2/  Dow  Chemical  Co.    An  experimental  formulation. 

"2/  Rohm  &  Haas  Co.  disodium  ethylene  bisdithiocarbamate  hexahydrate  25  per  cent. 
ZnS0£^c5H20,  containing  25  per  cent  zinc  (as  metallic  zinc). 
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Table  VII.    Woollv  Apple 

Aphid,  Delicious  Apples,  Oak  Glen 

.  1QU6 

Materials 

Amounts  . 
Per  100  gals.i/ 

Toxicant 
Per  100  gals. 

2/ 

Summation=r 

1* 

Gamex  W  252/ 

2/3  lb. 

•O5  lb.  gamma 

Poor 

2. 

Gamex  W  25 

1-1/3  lb. 

.10  lb.  gamma 

Poor 

3. 

Gamex  W  25 

U  IbB. 

.30  lb.  gamma 

Excellent 

u. 

Gamex  W  25 

6-2/3  lbs. 

•50  lb.  gamma 

Excellent 

Vapotoneli/ 

1  pt. 

1/2  pt.  HETP 

Very  good 

6. 

Black  Leaf  I4.O 
^drated  Lime 

1  pt. 
1  lb. 

Very  good 

7. 

K-18755/-Ge lite-Triton  X-12c6/ 
(50-i;9.3-0.7) 

2  lbs. 

1  lb.  K-1875 

No  control 

6. 

■7/ 

Ho.  8991/ 

1  qt. 

1  qt.  No,  899 

No  control,  necrotic 
spotting  and  yellow- 
ing of  young  leaves 

9. 

Velsicol  lG6a2/ -Kerosene-Triton 

x-i553/(50-l4.9-l) 

0»3  qt. 

1/2  lb.  1068 

Poor 

10. 

PCBZ/-Kerosene  (20-80) 

2  qts. 

1/10  gal.  PCH 

No  control 

11. 

Eyania,  extract  MB- liiy 

1  qt. 

Poor 

12. 

Lorali/ 

1  pt. 

Poor 

13. 

Flavan  Miticide  Composition!^ 

]+  lbs. 

1.2  lbs.  flavan 
compound 

No  control 

Triton  X-IOQ^ 

O.i}.  qt. 

No  control 

1/  Plus  1+  02.  Triton  B-1956^  except  nos.  5,  12,  and  ll;. 

2./  No  control  -  less  than  10  per  cent  of  colonies  killed;  poor  control  -  10  to  30  per  cent  of 
colonies  killed;  very  good  -  over  85  per  cent  of  colonies  killed;  excellent  -  over  95  per 
cent  of  ooloniev  killed. 

3/  Pennsylvania  Salt  Mfg.  Co.    Contains  7*5  "to  8  per  cent  gejnma  isomer  of  hexachlorocyc lo- 
be xane. 

\^  California  Spray  Chemical  Co.  50  per  cent  hexaethyl  tetraphosphate. 

^  Dow  Chemical  Co.    Prepared  by  milling  through  hammer  mill  secreen  sequence,  1/16,  1/16, 

.035* 

^  Rohm  &  Haas  Co. 

7/  American  Cyanamid  Co.    di-2-ethyl  hexylphthalate. 
"of  Velsicol  Corp. 

"^1  Dodge  &  Olcott.    Pipercnyl  cyclohexenone. 

10/  Merck  &  Co.    Methanol  solution,  extractive  of  2.5  lbs.  of  Eyania  wood  per  pint. 
11/  E.I.  duPont  de  Nemours  &  Co. 

12/  E.I.  duPont  de  Nemours  &  Co.    Thirty  per  cent  technical  hydrory-pentamethyl  flavan. 
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COmOTIClTT 

Philip  Oetrman  and  J.  7.  Tovnsend,  Connecticut  ic'ioultural 
IsqperiMat  Station,  Nev  Haren. 

Codling  moth  populations  were  generally  lov  in  Connecticut  during 
19^,  but  BDT  vas  used  wherever  infestations  threatened*    Mites  increased 
after  August  1  euid  continued  to  sultiplj  until  harrest  or  later,  contrary 
to  the  usual  trend.    Reports  of  dauaage  hy  Bites  were  general  OTor  the  state. 
Mite  control  experiaents  demonstrated  the  superiority  of  muill  and  ran- 
thone  for  combining  with  DDT.    (Tables  U,        and  one  non-arsenical 
schedule  combining  benzene  hezachloride,  DDT  and  DN-111  showed  promisiag 
results  in  control  of  all  orchard  insects  and  mites.    (Tables  1,2)*  Za 
these  plots,  the  foliage  remained  green  until  frost  and  the  siie  of  the 
fruit  was  definitely  increased  as  shown  by  grading  records — ^probably  be- 
cause of  low  mite  populations.  Table  3*    Hezaethyl  tetraphosphate  was  not 
receiTed  early  enou^  to  be  included  in  any  program,  but  one  test  with  it 
(at  twice  recommended  strength)  gare  some  btim. 

Bensene  hezachloride  (1-2  pounds,  ^0  percent  per  100  gallons)  con> 
trolled  plum  curculio  about  as  well  as  lead  arsenate  in  adjacent  plots 
(Table  2).    Control  was  certainly  no  better,    Jurthermore,  laboratoxy  cage 
tests  indicate  that  the  actire  ingredient  loses  much  of  its  potency  for 
curculio  within  a  week,  coid  concentrations  of  1  to  2  pounds  actual  bensene 
hezachloride  are  needed  to  prevent  feeding.    In  field  tests,  no  objection- 
able odor  remained  at  harrest  after  a  9-*week  interral  following  the  last 
application. 

Small  increases  in  amount  of  fruit  damaged  by  the  red-banded  leaf 
roller  were  seen  this  year  where  DDT  was  compared  with  lead  arsenate  (Table  6). 
These  differences  appeared  to  be  significant  by  analysis.    If  the  damage 
following  DDT  increases  abore  the  amount  seen  in  19^,  measures  will  bare 
to  be  found  to  take  care  of  it.    The  small  amount  ezperienced  this  year 
probably  does  not  warrant  it. 

Work  on  the  codling  moth  in  19^6  was  directed  largely  toward  obserra- 
tions  on  the  effects  of  the  intensified  control  program  sponsored  by  the 
Xztension  Service,  special  attention  being  given  to  orchards  that  have  been 
studied  for  several  yearum    Studies  on  the  biology  of  the  codling  moth  were 
limited  by  shortage  of  stock  of  the  insect.    Data  on  moth  emergence  from 
overwintered  stock,  and  on  moth  flints  from  bait  pail  catches  were  secured 
for  information  on  seasonal  life  history  in  relation  to  weather,  and  for 
immediate  practical  use  in  timing  the  spray  program. 

Vith  spring  temperatures  somewhat  similar  to  19^5t  conditions 
were  similarly  unfavorable  for  oviposition  by  the  early^emerging  moths 
and  the  latter  part  of  the  first  brood  moths  was  delayed  even  later  than  in 
19^^.    Severe  damage  in  several  orchards  mi^t  have  occurred,  as  in  I9U5, 
but  for  the  sprays  timed  to  combat  it.    Severe  damage  did  occur  ia  one 
commercial  orchard  in  i&ich  the  trees  were  obviously  too  overgrown  for 
effective  spraying.    In  infested  orchards  previously  under  observatioa. 
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Infestationg  were  kept  at  low  levels  or  reduced  tmder  improred  control 
practlcee,  €uid  vlth  sprays  of  either  lead  arsenate  or  DDT. 

DDT  in  direct  comparison  with  arsenate  of  lead  proved  definitely 
superior  in  codling  moth  control.    The  presence  of  "resistant"  strains 
of  the  insect  is  suspected  in  two  or  three  orchards,  "but  it  has  not  yet 
heen  demonstrated  that  control  cannot  be  obtained  with  arsenate  of  lead 
accompanied  by  good  general  control  practices.    The  benefits  of  good 
general  control  practices  in  both  orchard  and  packing  shed  have  been 
emphasized  and  experience  indicates  that  such  measures  are  major,  rather 
than  minor,  factors  in  codling  moth  control  in  Connecticut. 


Table  1.    Soropean  Bed  Mite  Counts,  Mount  Carmel  T&rm,  19^6. 

Ar-.Lead  Arsenate- Sulfur  1/  B— DDT,  etc>  1/ 

Adult  Females  per  Adult  Females  per 

Tariety     Tree               Xeaf   Tree  Leaf 

 Aug,  14     Auig.  22   Aug.  Ik     Aug.  22 

Baldwin       L6  13-4  3^.7  W  3-26  5.0 

Baldwin       M6  IS. 5  59-0  M7  I.92  U.2 

Hurlbut       H6  2k.k  59.2  N?  2.58  g.2 

Note:    Leaves  on  treatment  "B"  remained  green  to  end  of  season. 
1/    Complete  formula  cmd  dates  of  application  on  following  page. 


Table  2.    Cooiparison  of  Curculio^ Control  with  Sulfur  -  Lead  Arsenate  emd 

Sulfur  and  DDT  -  Oemmexane  -  DN-111  Sip  ray  Program,  Ibcperiment 
  Station  farm.  Mount  Carmel,  19^6.  


A— 

Lead  Arsenate 

1/ 

B— DDT. 

etc,  1/ 

Variety 

Tree 

Apples 

Cureulio 

Tree 

Apples 

Curculios 

Difference 

Ho. 

i 

No. 

i 

Veal thy 

A5 

013 

332 

18.98 

-  25.28 

A8 

55.51 

BI3 

311 

37.62 

-  17.89 

AlO 

122 

25.  Ul 

AI3 

 Z51- 

10.51 

-  IU.90 

Baldwin 

Lg 

5229 

3.61 

L7 

3^81 

3.33 

m6 

2683 

2.98 

M7 

2965 

1.96 

-  1.02 

Hurlburt 

6611 

2.78 

N7 

5117 

13. 81 

■^  11.03 

Mean  difference  in  favor  of  DDT,  etc. 

7.^6^ 

(Not  significant  by  statistical  anedysis) 

1/    Complete  formula  and  dates  of  application  on  following  page. 
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T&tle  3.    Tnilt  Si  Be  Comparisons  of  the  Two  Previous  Schedules 


ID  17  13 
Jr  S  J\ 

f*  V  v 

w  ju  JN 

in 

Below 

Above 

Below 

Above 

Vfiiriety 

Tree 

2-1/2 

2-1/2  to 

3 

Tree 

2-1/2 

2-1/2  to 

3 

Inches 

3  Inches 

Inches 

Inches 

3  Inches 

Inches 

Baldwin 

l6 

53-53 

2.10 

L7 

19-.17 

68.  S6 

11.97 

Baldwin 

m6 

IS.U9 

72.15 

9.35 

M7 

7.52 

65.97 

26.51 

Treatment  and  Dates  -  imounts  are  for  100  Qttllons 

April  6     Delayed  dormant  DH  solution  (Krenite) 

April  Zk    Lead  arsenate  3  lb.,  "Mike"  sulfur  k  Ih.,  lime  3  Ih. 

This  treatment  was  repeated  M^y  1^  and  21  and  June 

6  and  17. 

July  3       Same  treatment  as  April  2^  only  lead  arsenate  reduced  to  2  lb. 
This  treatment  was  repeated  Au^st  5* 

B.    April  6  Delayed  dormant  with  solution. 

April  2k  Oammexane  (10^  gamma  isomer)  2  Ih.  "Mike"  sulfur  k  I'b. 

May  lU  Same  plus  1  Ih.  Mississippi  hentonite. 

May  21  Same  plus  2  lb.  Mississippi  hentonite. 

June  6  Gammexane  1  Ih.  "Mike"  sulfur  ^  lb. 

June  17  Oammexane  2  lb.  DH-111  1  Ih.  -  25StoDT  k  lb.  lulfiir  U  lb. 

July  3  25?^  DDT  k  lb.  DN-111  1  lb.  sulfur  k  lb. 

Aug.  5  Same  as  July  3  but  without  DN-111. 

if    formulation  containing  sodium  salt  of  dinitro-o-cresol,  di  eyclo  hexyl 
amine  salt  of  Di-nitro-cyclo-hexyl-phenate. 


Table  k,    Xoropean  Bed  Mite  Control,  Vestwoods,  I9U6 


Treatment 


Tree        Number  of  Adult  females  per  Leaf 
Ho.  Aug.  6     Aug.  9     Aug.  13     Aug.  22 


A.    DDT  plus  Miticide  1/ 


B.    DDT  plus  aenicide 


C.    "I?yndeet"  (with  DDT) 


C6 

eg 

CIO 
C12 

Cli^ 
CI6 
CIS 


^3.^  16.35 


1.3 
.k 

.3 

2S.U 

ko.k 

23.^ 


0.1 

0.3 
0.5 

5.8 
11.2 

9.« 


20,6 

0.35 

0.20 
1.25 

11.1 
18.6 
13.2 


37.9 

2.5 
1.8 

KO 

31.9 
UO.5 

H.2 


1/    For  spray  formula  and  dates  see  following  page. 
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Spray  Schedule: 

All  plots  received  a  delayed  dormant  spray  of  oil  and  four  early 
season  sprays  of  lead  arsenate  and  8\ilf\ir,  prior  to  start  of  mite  control 
tests. 

Plot  A.    DDT  plus  hydroxy  methyl  flavan — formulation  containing 
25$^  DDT  -  5  lb. -100  June  11.     Same  plus  k  lb.  "Mike" 
sulfur-lOO  June  25,  July  8,  26,  Au^st  8  (sulfiir 
omitted) . 

Plot  B.    25^  DDT  6  Ibo,  "Genicide"  2  lb.  (with  flocculant  and 
spreader)  and  3         kerosene  -  June  11.     Same  without 
kerosene  but  U-100  "Mike"  sulfur  June  25.  July  8,  26, 
August  8  (sulfur  omitted). 

Plot  C.     "Syndeet"  1  qt.  to  100  June  11.     Same  plus  k  lb.  "Mike" 
sulfur  June  25.  July  ^,  26,  August  8,  (sulfur  omitted). 


Table  5.    European  Red  Mite  Control,  Cooke's  Orchard,  Branford,  19U6. 

(Variety  -  Baldwin) 


Adult  Female  Mites  per 

Leaf 

Treatment 

June 

July 

J\ily 

July 

July 

July 

(Applied  July  8) 

25-8 

3 

10 

17 

2k 

30 

DN-111  2  lb. -150 

7.3 

>05 

1.5 

2.5 

plus  6  lb.  25/^  DDT 

6.5 

.8 

3-1 

1.7 

2.7 

8.1 

6.6 

.2 

7.3 

3.2 

5.U 

«.3 

.k 

3.0 

2.0 

k.3 

6  lb.-150  plus  Hydroxy  methyl 

8.3 

3.3 

1^.9 

13.1 

10.2 

flavan  formulation  containing 

5.8 

2.6 

15. u 

11.9 

^.5 

25^  DDT 

k.z 

2.3 

6.6 

2.5 

7.5 

8.8 

7.2 

5.0 

20.7 

17.6 

5.0 
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Table  6.    Control  of  Hed-Eanded  Leaf  Roller,  19U6. 

(Variety  -  Baldwin) 


DDT  Program 

Arsenical  Program 

Tree       Percent  In- 

Tree 

Percent  In- 

Difference 

jUFeCL   M  Fill  V 

jured  Fruit 

c6  3.52 

16 

1-^3 

+  2o09 

CIO  ^.Bk 

no 

.36 

5*^8 

C12  8.01 

G18 

.00 

+  8.01 

M25  1.11 

028 

.2k 

.87 

L7  3.03 

L6 

.25 

2.78 

M7 

m6 

.07 

Mean  difference  (Difference  3*90  percent 

significant  by  statistical  cmalysis) 


DILAVIBX 

L.  A.  Steams,  Delaware  Agricultural  Experiment  Station,  Newark. 


Seasonal  Conditions  and  Codling  Moth  Abundance 

Transformation  of  overwintered  codling  moth  larvae  commenced 
during  the  last  week  in  March.    The  first,  spring-brood  moth  emerged  in 
observation  cages  on  April  13.    The  first  moth  was  captured  in  bait  traps 
on  April  23*    Anergence  of  this  brood  ended  on  June  21.    Seven  percent  of 
the  total  emergence  occurred  in  April;  87  percent  in  May;  and  six  percent 
in  June.    The  first,  first-brood  moth  emerged  on  Jiuie  29t  and  emergence 
of  this  brood  continiied  throughout  July.    Bait  traps,  operated  from 
April  22  to  Aiigust  15*  inclusive,  proved  to  be  a  \diolly  inadequate 
index  of  moth  activity  after  June  1.    Of  the  total  moths  collected  by 
traps,  less  than  0.3  percent  were  captured  in  April;  93  percent  were 
taken  in  May;  k  percent  in  June;  and  1  percent  in  July.    None  were 
recorded  in  August.    The  reduction  in  codling  moth  abundance  from  19^3* 
for  the  four  orchards  in  i^ich  bait  traps  were  located,  approximated  80 
percent  * 


I 
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Crop  loss  from  codling  moth  for  the  State  as  a  whole  was  the 
lowest  in  20  years.    The  reasons  for  this  substanticd  decrease  in  in- 
festation are  not  clear.    It  cannot  be  attributed  entirely  to  the 
widespread  use  of  DDT,  since  plantings  in  \diich  the  stendard  lead- 
oil-nicotine  program  was  followed  likewise  sho%red  very  little  daioage. 
Apparently,  it  was  not  the  result  of  unfavorable  weather  conditions, 
since  unsprayed  trees  inipported  a  normally  high  population  of  this 
insect.    Parasitism  was,  as  usual,  an  unimportant  control  factor. 

Experimental  Spraying  for  Codling  Moth  Control 

▲  block  of  19-year-old  Hed  Delicious  apples,  1^^  x  23  rows, 
planted  UO'  x  UO',  was  available  for  tests.    It  was  divided  into  UO 
plots  (28,  including  nine  trees;  11,  six  trees;  and  one,  four  trees), 
which  provided  four  replications  for  each  of  10  treatments.  Where 
possible,  the  count  tree  was  the  center  tree  of  the  plot. 

Seven  planned  applications  (a  petal  fall  and  six  cover  sprays) 
were  made  with  a  speed  sp&yer  (rate,  I3  gallons  per  tree)  on  the 
following  dates."    April  29.  May  I6,  May  29,  June  11,  June  25,  July  11, 
and  July  23*    An  additional,  over-all  application  of  liquid  lime  sulfur 
(2  gGdlons/lOO  gallons)  was  required  on  May  3  against  scab  but  the  out- 
break was  not  controlled.    A  heavy  drop  of  small  apples  occurred  and  but 
a  15  percent  crop  matured. 

Lead  arsenate  (3  pounds/lOO  gallons)  was  used  in  the  petal  fall 
spray  for  all  treatments;  flotation  siilfur  paste        percent),  in  the 
petal  fall  spray  (12  pounds/ 100  gallons)  and  in  the  first  cover  spray 
(8  pounds/lOO  gallons)  for  all  treatments,  except  in  cases  where  summer 
oil  was  to  follow;  Permate  (1  I/2  pounde/lOO  gallons),  in  those  exceptions 
and  also  in  the  second  cover  spray;  and  weak  Bordeaux,  (I/2-3-IOO)  in 
the  third,  fifth  and  sixth  cover  sprays  and  (1-3-100)  in  the  fourth 
cover  spray. 

The  differentiation  in  insecticidal  treatments  after  the  petal 
fall  spray  and  a  summary  of  results  are  presented  in  the  following 
table. 
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Grower  C.  Treeaan,  Trult  Pest  and  Parasite  Laboratory,  Cornelia. 


1.  Seasonal  Conditions  and  Status  of  Codling  Moth  Infestations 
During  I9U6. 

Delicious  "buds  were  cracking  open  and  ready  for  delayed  dormant 
Maroh  13.    Most  vetrieties  were  in  full  bloom  April  1st  and  ready  for 
calyx  about  April  6th. 

The  weather  was  moderate  but  very  rainy  March  1  to  20,    A  fairly 
heavy  frost  occurred  the  morning  of  April  I3  ahd  killed  up  to  UO  or  50 
percent  of  apples  in  low  places  in  the  Cornelia  area.    High  places  got 
by  with  little  or  no  injury.    At  Tiger,  Ga. ,  severe  damage  appears  to 
have  been  done  to  most  vcurieties  except  Eed  Delicious. 

The  first  codling  moths  were  taken  in  bait  traps  in  the  Cornelia 
area  ipril  Uth.    Total  codling  moths  caught  in  traps  for  this  year  was 
16^,  a  much  lower  total  than  in  previous  years.    The  peak  number  was 
Us  moths  in  the  month  of  August. 

2.  Control  Xxperiments. 

Eighteen  trees  were  sprayed  %rith  DDT  cuid  10  with  lead  arsenate 
in  a  coniparison  of  these  materials  on  the  variety  Einnard  in  the  Paul 
fitts  orchard  at  Cornelia,  Oa.    Results  at  harvest  and  (September  23) 
as  indicated  by  picking  and  examining  230  apples  on  the  four  center 
trees,  all  of  iihich  bore  a  good  crop,  in  each  plot  were  as  follows: 


TOTAL 

Treatment 

Apples 

Examined 

Worms 

Stings 

DDT 

1000 

5 

27 

Lead  Arsenate 

1000 

10 

282 

3*         Distribution  of  Trichogramma  mi nu turn. 

A  total  of  29*920,000  T.  minutuB  parasites  was  mailed  to  apple 
growers  in  IS  counties  of  Georgia. 

Total  each  month,  June,  3.3^,000;  July,  10,336.000;  August, 
lOf 565,000;  September,  5,675,000. 
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IDAHO 

H.  C.  Hani 8,  Agricoiltural  Ejcperiment  Station,  Moscow. 

We  have  not  "been  conducting  any  detailed  research  work  on 
codling  moth  control  using  DDT  here  in  Idaho,    Most  of  our  work  along 
this  line  has  "been  of  an  extension  nature  and  where  it  has  "been  used 
according  to  our  recommendations,  very  excellent  control  has  "been 
obtained. 

There  was  some  huild  up  of  woolly  apple  aphids  and  spider  mites 
in  the  orchards  where  DDT  was  used;  however,  by  observation  the  popula- 
tions did  not  build  up  any  more  in  DDT  treated  orchards  than  those 
where  the  lead  arsenate  spray  schedule  was  followed.    Some  of  our 
orchardists  included  DN  with  each  of  their  sprays  and  as  a  restit 
kept  down  populations  of  spider  mites.    All  DDT  applications  were  on 
by  not  later  than  Jluly  15  and  apparently  parasites  began  to  build  up 
again  within  the  orchards  and  stopped  the  increases  of  woolly  apple 
aphids. 

There  were  one  or  two  cases  where  the  new  material  Vapatone 
(hexaethyl  tetraphosphate)  was  tried  out  for  the  control  of  woolly 
aphids  and  mites  and  the  results  reported  to  me  were  very  satisfactory* 


ILLINOIS 

8.  C.  Chandler,  State  Natural  History  Survey  Division, 
Carbondale. 

Experimental  work  on  codling  moth  was  conducted  in  1^^  orchards 
in  nine  counties  over  a  territory  stretching  about  30^  miles.    In  most 
of  these  orchards,  DDT  was  compared  with  a  standard  schedule;  and  in 
some,  information  was  sought  on  a  number  of  points  indicated  in  the 
conclusions.    Two  tree^plots  in  the  University  orchard  at  Urbana  were 
designed  to  secure  data  on  oil-DDT  injury  and  safeners.    A  dormfiint 
eradicant  spray  of  dinitro-ortho-cresol  in  a  miecible  oil  (Dendrol) 
was  used  in  one  orchard  (Hendleman,  see  tables).    Byanex  was  used  in 
second-brood  sprays  in  two  orchards  (Troba\igh  and  Ringhausen), 

To  save  space,  the  spray  schedules  of  these  1^  orchards  are  not 
given  in  detail  but  are  analyzed  and  the  most  important  data  given  in 
Table  1.    Table  2  contains  the  records  of  picked  fruit  and  condition  of 
fruit  etnd  foliage  at  harvest,  with  notes  on  other  pests  affected  by  the 
use  of  DDT,    Eliminating  much  of  the  explaination  and  discussion  which 
should  accompany  these  tables,  the  following  conclusions  are  drawn: 
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1.  Cooiparison  of  BDT  with  standard  tpray  materials. 

The  percentage  of  wormy  apples  in  all  DDT  plots  average  U.U  as 
compared  with  9.6  in  standard  "blocks,  a  ratio  of  1  to  2.2.    In  19^5» 
the  ratio  was  1  to  3* 

2.  Comparison  of  efficiency  of  DDT  in  combination  with  lead  arsenate 
and  with  fixed  nicotine, 

No  significant  differences  this  year,  though  most  of  the 
combinations  with  nicotine  were  the  commercial  mix  BL  1^^  X  or  Y.  In 
1914-5,  the  combination  with  lead  arsenate  was  somewhat  superior. 

3.  Combinations  of  DDT  with  lead  arsenate. 

Of  the  four  dosages  shown  in  Table  1,  the  smallest,  lead  arsenate 
2  pounds,  DDT  l/U  pound,  seems  about  as  efficient  as  the  heavier  ones. 
This  was  true  in  19^5  "under  conditions  of  heavier  infestation  and  is 
important  because  smaller  dosages  mean  less  injury,  less  residue  and 
less  of  the  other  troubles  which  accompany  the  use  of  DDT. 

4«        Efficiency  of  DDT  as  wettable  powder  and  in  oil  solution. 

Standard  Oil  Compemy's  "Konpareil"  was  tested  in  two  orchards* 
VThere  equal  numbers  of  applications  of  wettable  powdered  DDT  were  used 
in  adjoining  blocks  (Smith  orchard.  Table  2),  control  was  approximately 
equal;  but  where  fewer  applications  were  interspersed  with  Nicosol 
(Nugent  &  Schapanski  orchard),  control  was  somewhat  inferior  to  the 
wettable  powdered  DDT, 

5.  Use  of  oil  with  DDT  to  increase  codling  moth  control. 

In  the  Foreman  orchard,  an  increase  in  control  was  noted  %^ere 
summer  oil  was  used  twice  with  DDT,  but  the  low  level  of  infestation 
makes  significance  of  data  doubtful.    Excellent  control  was  obtained 
in  Heaton  orchard  with  oil  used  in  one  of  eight  DDT  applications,  as 
compared  with  standard  schedule. 

6.  Use  of  other  materials  for  codling  moth  control* 

A  dormant  eradicant  spray  of  dinitro-ortho-cresol  in  Dendrol  gave 
better  control  than  the  check  in  the  Rendleman  orchard,  but  the  low  level 
of  infestation  due  to  a  heavy  DDT  spray  schedule  reduces  the  value  of 
infestation  data. 

Three  second-brood  applications  of  Hyanex  with  summer  oil  following 
first-brood  sprays  of  DDT  combinations  in  the  Ringhausen  and  Trobaugh  or- 
chards gave  poorer  control  than  when  the  DDT  was  continued  throughout  the 
season. 
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7*         Control  of  other  peets  aesociated  with  use  of  DDT, 

Mites.    In  general,  the  mite  damage  was  light  this  season  in 
the  experimented  orchards,  prohahly  due  to  seasonal  conditions. 
Very  definite  control  of  the  two-spotted  spider  mite  was 
obtained  in  the  Smith  orchard  with  Nonpareil,  as  shown  in 
Table  2. 

B.  Leafhoppers.    Although  leafhopper  injury  was  generally 
light,  leaf  hopper  control  in  DDT  plots  was  superior  to 
that  in  standard- sprayed  blocks. 

C.  Red-banded  leaf  rollers.    The  red-banded  leaf  roller  has 
generally  increased  in  DDT- sprayed  orchards,  but  to  date  has 
been  light  in  our  experimental  orchards.    The  records  in  the 
Trobaugh  orchard  confirm  other  data  showing  that  higher 
dosfltges  of  DDT  (l  pound  to  100  gallons  cdone)  result  in 
higher  infestation  than  lower  dosages  with  lead  arsenate  or 
nicotine*    The  records  in  the  Sauer  orchard  give  some  indica- 
tion that  DDT  combined  with  nicotine  may  res\ilt  in  greater 
infestation  than  when  combined  with  lead  arsenate. 


8*        Oil-DDT  injury  and  use  of  safeners.    From  the  tests  in  the 

University  orchard,  though  certain  inconsistencies  appear  in 
Table  2,  the  following  facts  seem  fairly  clear: 

DDT  alone  did  not  injure  foliage. 

B.  Oil-DDT  caused  appreciable  injury,  especially  in  larger 
dosages. 

C.  In  most  cases,  the  soy-lime  slurry  or  soy  paste  alone  did 
not  prevent  injury. 

D.  There  was  someidiat  lees  injury  with  oil-DDT  when  combined 
with  BL  135  2        7  than  when  combined  with  lead  arsenate. 

S.    Nonpareil  with  or  without  its  safener,  Mississippi  bentonite, 
gaie  little  or  no  injury. 

In  the  other  experimental  orchards,  in  some  cases  there  was 
practically  no  oil-DDT  injury,  regardless  of  the  use  of  safener.  In 
other  cases,  despite  its  use,  injury  took  place.    The  resistance  of 
varieties  like  Vinesap  shown  last  year  held  this  season.  Laboratory 
work  at  the  University  of  Illinois  this  year  showed  that  oil-DDT  inj\iry 
is  largely  a  matter  of  degree  of  agitation,  ctnd  will  occur  regardless 
of  safeners  used  if  agitation  is  sufficient. 


9.         Sasseting  and  lack  of  color.    Both  were  noticeable  in  DDT  blocks 

in  19^5.  but  little  difference  was  noted  in  I9U6  between  DDT  and 
standard  blocks. 
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footnotes  for  Ttiblm  1 

1/    The  word  "alone"  in  headings  means  with  no  other  poisons,  'but 
may  be  tised  with  ftuigicides  or  oil. 

2/    BDT  dissolved  in  oil-Standard  Oil  CoopanyU  Nonpareil  used  at 
3  quarts  per  100  gallons  with  1  l/Z  pounds  Mississippi  Bentonite 
as  safener. 

2J  Black  Leaf  155 

y  Black  Leaf  155  X 

5/  Black  Leaf  155  Y 

6/  No  lime  used  in  eafener  because  of  nicotine. 

jj  Black  Leal/ added  in  one  application. 

1/  Plot  2  !l!homt©n  Orchard  l/k  pound  WT,  Hot  3,  l/2  pound  DDT 
added  to  the  nicotine. 

£/    2  quarts  oil 

ao/    1  quart  oil 

n/    Bordeaux  l/2«l«100  added. 
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ILLINOIS  (Continued) 

Carl  J.  Weinman,  State  Natural  History  Survey  Division,  Urbana. 

Codling  Moth  Bxperiaents  in  Illinois,  19^ 

Tests  on  the  relative  effectiveness  of  DDT,  benzene  hexa- 
chloride,  3956»  and  106S  were  conducted  in  the  University  orchards  \ 
at  Urhanat  Illinois.    These  matericds  vere  used  alone  (without  oil 
or  other  insecticide)  throughout  the  season,  £md  counts  were  made 
during  the  season  and  at  harvest.    Every  apple  in  every  plot  was 
counted,  and  all  apples  or  else*  large  samples  from  each  tree  were 
graded. 

Results  of  representative  plots  in  this  experiment  appear  in 
Table  1.    Figures  are  based  on  toted  crop  (i.e.  all  drops  and  picks). 
Each  plot  contained  at  least  two  trees,  and  some  contained  as  mny  as 
eight.    All  of  the  records  in  Table  1  are  on  20- year-old  Winesap  trees. 
Three  first-brood  and  three  second-brood  sprays  were  applied  between 
May  30  and  August  19. 


Table  1.    Results  of  Tests  on  Hew  Insecticides  at  Urbana,  Illinois,  I9U6. 


Treatment 

Total 
Crop 

Per- 
cent 
Drops 

Percent 
Entered 
Fruit 

Per- 
cent 
Stung 
Fruit 

Total 
Entries 
per  100 
Apples 

Total 
Stings 
per  100 
Apples 

DDT  wet table  powder 
1  lb.  actual  DDT 

60g 

UU.2 

5.9 

5.1 

6.7 

Same,  I/2  lb.  DDT 

U0.5 

g.9 

13.2 

7.8 

106g  emulsion 
1  lb.  actual  106S 

1.312 

57. « 

66.2 

5-7 

127.8 

19.5 

105S  wet table  powder 
1  lb.  actual  106g 

172 

79.7 

59.3 

5.2 

IIU.5 

20.k 

Same,  1/2  lb.  IO6S 

615 

76.g 

81.0 

6.0 

369-8 

29.3 

3956  wet table  powder 
1  lb.  actual  3956 

731 

7H.O 

38.7 

8.3 

58.7 

lk,0 

Same.  1/2  lb.  ?956 

S3-9 

^.9 

154. 7 

16.0 

3955  emulsion 
1  lb.  actual  3956 

1.332 

55.2 

60.7 

5.0 

IU1.3 

21.6 

Same,  1/2  lb.  3956 

10.0 

165.9 

k2.2 

Benzene  hexachloride  wetta- 
ble  powder  0.17  lb.  gamma 

672 

52.^ 

65.6 

6.6 

138.2 

17.4 

Same,  .09  lb.  gamma 

61.8 

^5.1 

10.0 

72.3 

23.1 

Lead  arsenate,  Summer  oil 

1,606 

21.^ 

1.3 

9.8 

2.1 

11+.7 

Zinc  fluoroarsenate 
Summer  oil 

712 

6g.o 

S.3 

15.6 

16.0 

20.2 

Tatle  1  clearly  shows  that  none  of  the  new  chlorinated  hydro- 
carlDons  approaches  DDT  in  effectiveness «    Eeplicate  plots  involving 
Golden  Delicious,  Transparent,  Wealthy,  Jonathan,  and  other  Winesap 
trees  gave  the  same  general  results.    The  zinc  fluo roar senate,  used 
without  a  safener  in  the  second-brood  sprays,  caused  serious  foliage 
inj\iry,  but  no  injury  was  apparent  on  the  other  plots. 

Representative  samples  of  mature  fruit  from  various  plots  were 
submitted  to  Dr.  Stances  0,  Van  Duyne  of  the  University's  home  economics 
food  laboratory  for  taste  tests.    The  three  judges  tasted  both  the 
fresh  fruit  and  sauce  made  from  the  apples.    In  every  instance  except 
one  and  on  every  variety  tested,  they  were  able  to  discern  the 
fruit  sprayed  with  benzene  hexachloride.    This  was  true  even  with 
Winesap  apples  which  had  not  been  sprayed  for  two  months  before 
harvest. 

In  a  cooperative  experiment  with  the  University  department  of 
horticulture,  Dr,  Dwight  Powell  and  I  conducted  an  experiment  on  the 
airplane  application  of  insecticides  and  fungicides  on  a  25~acre 
orchard  near  Payson,  Illinois  (Adams  County),    In  this  eaqperiment,  we 
started  with  a  lead-arsenate  dust,  changed  to  a  DDT  dust  early  in  May, 
and  then  shifted  to  a  106g  spray.    We  were  getting  very  poor  coverage 
from  the  dusts,  but  deposits  from  aerial  applications  of  sprays  were 
fair  to  satisfactory*    By  the  middle  of  June,  we  discovered  that  106g 
was  ineffective  fiigainst  codling  moth,  so  we  changed  to  a  DDT  spray. 
Although  there  was  a  tremendous  build-up  of  first  brood  worms  during 
the  application  of  106S,  we  were  able  to  show  definite  control  from 
the  use  of  DDT, 

The  dust  applications  were  made  through  a  venturi  apparatus 
attached  under  the  fuselage  of  a  225  H.P.Stearman  (biplane).  The 
sprays  were  applied  through  modified  spinner  discs  attached  at  each 
lower  wing  tip  and  under  the  fuselage.    Later,  to  increase  the  output, 
a  perforated  air-foil  bar  was  added  just  above  the  center  spinner  disc. 
The  spray  plane  was  a  235  H.P.  Navy  trainer. 

Applications  were  made  at  the  rate  of  1  pound  of  1068  or  DDT 
emulsified  in  6  gallons  of  water  per  acre. 
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INDIAHA 

G.  Sdward  Marshall,  Indiazia  Agricultural  Experiment  Station, 
Orleans. 


Seasonal  Conditions 

^e  19^6  season  started  out  to  be  early  "but  unfavorable  weather 
in  the  late  spring  brou^t  codling  moth  activity  to  a  standstill  for  a 
long  period  eifter  it  had  developed  very  rapidly  earlier.    The  first 
noticeable  hatch  of  eggs  in  the  orchard  began  May  22.    As  in  I9U3,  a 
late  stunner  drought  provided  conditions  favorable  to  the  rapid  increase 
of  the  codling  moth  during  that  period  and  increased  injury  to  fruit 
resulted.    A  light  crop  made  the  attack  by  the  codling  moth  seem  more 
severe  than  usual* 

Held  Testa 

The  codling  moth  plots  at  the  Slrod  orchard  in  19^6  received 
basically  the  same  treatment  as  they  did  in  I9U3,  19^^+  and  I9U5,  The 
same  plot  treatments  were  used  on  the  same  trees  all  these  years. 
This  was  done  in  order  to  provide  specific  emswers  to  growers'  questions 
and  to  find  the  comparative  effects  of  these  schedules  on  the  photo- 
synthesis and  transpiration  as  reflected  in  the  total  crop.    The  treat- 
ments used  have  been  proven  to  be  the  best  we  knew  of  before  the  19^6 
season  when  commercial  orchardists  began  using  DDT.    Bach  of  the  four 
schedules  contain  groups  or  combinations  of  materials  which  are 
practical  and  which  will  probably  be  used  more  or  less  regularly  even 
though  DDT  may  replace  them  in  some  measure,    Each  schedule  if 
diligently  and  thoroughly  used  and  if  fortified  by  good  sanitational 
measures  as  well  as  bait  trap  data  for  timing  sprays  on  years  during 
which  the  codling  moth  is  especially  bad  will  control  the  insect  to 
the  point  where  the  wormy  fruit  will  be  held  to  I5  percent  or  less  and 
will  do  so  with  a  minimum  of  foliage  injury. 

Table  1  provides  most  of  the  information  as  to  the  number  of 
sprays  applied  in  I9H6  euid  the  measure  of  control  obtained. 


-  38  - 


Table  1.    Spray  Schedgleand  Infestation  Gounta  -  Blrod  Orchard,  19^6. 


Harvest  Infestation 

Plot  Cover  1/  Materials  Date  of  per  100  Apples 

Sprays      (Amotmts  per  100  Gallons)  Sprays  Worms  Stings  Affected 


3 

5 
6 

7 
8 

9 


5#  vffi 

3#  LA 

3#BL 
8#  WB 
8#  MB 
6#  MS 
6#  MB 
1  pt. 
IfLA 
3#  U 


1  pt.  BL  1^0, 
1/2  gal-  MO 

155 
1  pt.  BL  kO, 

1  pt,  BL  kO, 


1  qt.  SBO 


qt«  SBO 

qt.  SBO 

1  qt«  SBO 


2/3  pt.  BL  kO,  _  ,  

2/3  pt.  BL  kO,  1/2  gal. MO 

SD  

1./2  gal."W~~ 
i#  L,  1#  ZISOJ4. 


Jime  12-1^ 
J-one  22 
July  3 
July  19 
July  31 -Aug, 
Atag.  12 
Aug.  27-28 


26. U  63.2 


3-4-5 
6 

7 

8-9 

10 


1/2  gal,  MO 
3#  LA.  3#  L.  3#  ZNSOl^. 


June  13-17 
June  17 

25 


1/2  gal« 
3#LA  . 

1/2  gaX « 


MO 

F  L,  MSO^, 

MO 

6if  J®,  2/3  pt.  BL  kO,  1/2  gal. 
>.  1  Pt.  SD 

3#  BL  153*  1/2  e^i. 


July  3 
July  20 


^^.3  I82.3  55.7 


Aug. 

Aug. 


1 

7"*8 
28 


5-6 

7 
8 

9 

10 
11 
12 


MO 


3#  BL  155 
2#  BL  155 

2#  BL  155.  1/2  gal. 
3#  BL  155 

3#  BL  15§,  l/S  gal, 
3#  BL  155      ^  . 
3#  BL  155.  1/2  gal.  MO 
1  Pt.  SD 


MO 


MO 


June  11 
Ju&e  Ik 
June  21 

July  2 
July  19-20 

July  31-Aug, 
Aug.  8^9 


68.6     99.8  62.2 


k  3 

l+#  LA.  1/2  gal.  MO.  1  pt.  BL  1+0 
U#  LA.  1/2  gal.  MO.,  l/2#  S 

June  12-17 

U-5 

June  17 

6-7 

5#  WB.  2#  1  o«.  S,  1/2  gal.  MO 

July  22-23          37oO    218.5  59.7 

1#  ALSO 

July  23 

8 

5#  MB.  2/3  pt.  BL  UO,  1/2  gal. 

July  31-Aug.  1 

MO.  1  pt.  SD 

Aug.  28 

1/    The  entire  orchard  received  the  delay 3d  dormant  application  within  the 
week  of  March  17.    Scah  sprays  which  were  applied  to  the  entire  orchard 
were  the  prepink  March  25 ♦  the  pink  March  30,  early  "bloom  April  2, 
calyx  April  18  to  20.  calyx  top-off  April  20  to  2^+.    On  May  ^  to  8  the 
first  cover  was  applied  as  a  "blanket  treatment  to  the  entire  orchard 
and  the  spray  contained  3  pounds  lead  arsenate  with  a  sulfur  fungicide. 
This  was  an  out side-under  application.    On  May  28  to  30  an  outside 
application,  the  second  cover,  went  on  and  this  contained  3  pounds  lead 
arsenate  with  1  pound  of  Permate. 


LA  -  Lead  Arsenate 

MB  -  Mississippi  Bentonite 

MO  -  Mineral  Oil 

SD  -  Stop  Drop 


ZNSO    -  Zinc  sulfate  WB 
SBO     -  Soy  Bean  Oil  L 
BL  kO  -  Black  Leaf  kO  S 
BL  155-  Black  Leaf  I55 


Wyoming  "bentonite 

Lime 

Soap 
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KANSAS 

H.  L.  Parker  and  S.  L.  Ssh'baugh,  Kansas  Agricultural  Experiment 
Station,  Manhattan. 


Introduction 

Studies  on  the  control  of  codling  moth  on  apples  were  continued 
in  19^  hy  the  entomological  staff  of  the  Northeast  Kansas  Experiment 
Fields  at  Blair,  Kansas.    Comparative  tests  of  certain  insecticide 
combinations  as  substitutes  for  lead  arsenate  in  spraying  for  the 
control  of  codling  moth  and  for  the  prevention  of  red  spider  mite  in- 
festations were  conducted.    ThB  apple  variety  used  was  Jonathan. 


Methods  and  Procedure 

Two  single  tree  replicates  were  used  for  each  insecticide  or 
combination  of  insecticides  tested.    The  replicates  were  randomized 
in  nine  rows  of  trees  containing  tan  trees  each.    Two  early  sulfur 
sprays  were  applied  to  the  plots  for  apple  scab  control.    Lead  arsenate 
at  the  rate  of  k  pounds  to  100  gallons  of  water  was  applied  uniformly 
to  all  trees  in  all  plots  in  the  calyx  spray.    Summer  oil  emulsion  was 
left  out  of  the  sprays  used  on  the  lead  arsenate-sinc  sulfate  plots  . 
after  the  sixth  cover  spray. 

Seven  cover  sprays  were  applied  to  the  DDT,  DMT,  "Miticidal 
DDT",  guid  hexachlorocyclohexane  spray  plots.    The  lead  arsenate, 
fixed  nicotine,  and  fixed  nicotine-DDT  plots  received  nine  cover  spray 
applications. 

To  prevent  excessive  fruit  drop,  two  hormone  spray  applications 
of  naphthalene  acetic  acid  were  applied  to  the  trees  in  the  spray  plots, 
the  first  August  I6  and  the  second  August  28.    These  prevented  excessive 
fruit  drop  through  the  completion  of  harvest  September  21. 

• 

Wormy,  stung,  and  clean  dropped  apples  per  tree  were  recorded  at 
intervals  during  the  summer.    Preharvest  dropped  apples  were  collected 
and  recorded  August  2^  through  September  16.    A  harvest  count  of  5OO 
fruits  per  tree  was  made  September  16  through  21. 


Seasonal  Conditions  and  Codling  Moth  Abundance 

First  Brood.    Unseasonably  warm  weather  in  February  and  March  re- 
sulted in  an  early  emergence  of  overwintering  brood  moths.    The  first 
moths  from  the  overwintering  generation  of  larvae  were  in  bait  traps 
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April  22,  almost  a  month  earlier  than  In  19^5 •    ^7  April  26,  moth 
•mergence  was  veil  under  way*    The  largest  trap  catch  dturing  the  first 
'brood  occurred  April  29*    Pollo%dng  this  emergence  cool,  rainy  weather 
delayed  derelopment.    Ihe  first  larval  entry  was  noted  on  May  7* 
other  entries  were  noted  until  May  13«    The  heaviest  hatch  of  larrae. 
occurred  June  3  to  10»    By  June  k,  catches  of  overwintering  brood 
moths  in  bait  traps  began  to  diminish.    A  period  of  little  moth  activity 
occurred  from  June  19  to  July  3  when  no  moths  were  caught  in  bait  traps, 
first  brood  damage  was  light* 

Second  Brood.    On  July  3»  'Mt  trap  catches  and  emergence  cages 
indicated  that  the  first  brood  moths  were  emerging.    Steady  bait  trap 
catches  with  few  highs  and  lows  characterised  this  brood.    There  were, 
as  with  the  first  brood,  no  outstanding  peak  catches;  only  days  of 
alternating  high  and  low  oatohes  which  closely  followed  weather  con- 
ditions    Damage  from  second  brood  larvae  was  steady  and  consistent 
after  July  10  due  to  favorable  weather  conditions  for  development. 

Third  Brood.    Weather  conditions  favoring  the  development  of 
codling  moth  resulted  in  a  partial  third  brood  in  northeast  Kansas.  An 
advanced  season  with  almost  no  rain  and  favorable  daily  temperatures 
during  the  second  brood  caused  a  rapid  development  of  codling  moths. 
Soiling  moth  activity  Increased  August  IS  to  September  13  resulting  in 
large  moth  catches  and  a  large  hatch  of  larvae.    The  most  severe  damage 
ef  the  season  was  from  third  brood  larvae.    The  operation  of  bait  traps 
was  discontinued  September  20«  although  moths  were  still  being  caught. 


Seasonal  Damage 

Although  codling  moths  were  as  numerous  near  the  end  of  the  19^ 
•aasoa  as  in  previous  years,  control  was  good  in  most  orchards  receiving 
the  required  number  of  first,  second,  and  third  brood  sprays  or  a  total 
of  nine  cover  sprays.    The  last  three  cover  sprays  of  19^^  were  the  most 
ifl^rtant  sprays  for  protecting  the  crop  from  the  late  large  hatch  of 
larvae.    Some  growers  who  failed  to  apply  the  last  two  recommended 
sprays  of  the  season  had  a  large  number  of  wormy  and  stung  harvested 
fruits. 


Materials  euad  Dosages 

The  combinations  of  insecticides  used  in  I9U6  are  Indicated  in 
Table  I. 
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Ta'ble  I.      Insecticides*  dosages,  and  schedules  used  in  coyer  sprays 
for  codling  bo&  control,  1^6. 


All  plots  had  a  calyx  spray  of  lead  arsenate,  k  pounds. 


1.  Lead  arsenate,  k  lb,  ^ 

2.  Di  ( me  thoxyphenyl)trichlo  roe  thane,  (DMT)  (Methoiy),  2  lb.  50^^ 
(1  lb.  DMT),  7  cover  sprays,  a  DDT  analog.    No  oil. 

3.  Lead  arsenate,  k  lb.,  plus  zinc  sulfate,  k  oz.,  plus  "Superla"  oil 
emulsion,  1  qt.    Oil  left  out  after  6th  cover  spray. 

k.    "Miticidal  DDT",  5  lb.,  16.665^  DDT,  20^  hydroxy  pentamethyl  flavan 
(13  1/3  Of.  DDT),  Uth  through  7th  cover  sprays.    No  oil.  Tirst 
through  3rd  covers,  2  lb.  50^   DDT,  (l  lb.  actual). 

5.  DDT,  2  lb.  505^  DDT,  (l  lb.  DDT),  1st  throu^  7th  cover  sprays.    No  oil. 

6.  "Black  Leaf  155"  (12^  nicotine  from        soluble  nicotine)  plus 
"Superla"  oil  emulsion.    "B.  L.  155"t  3  I'b.i  let  and  2nd  covers;  "B.  L. 
155"t  2  lb.  plus  "Superla"  oil  1  q.t.,  3^^'-  through  9th  covers. 

7.  "Black  Leaf  I55X"  (125^  nicotine  from  UO$J  soluble  nicotine  plus  7^ 
DDT)  plus  "Superla"  oil  emulsion.    "B.  L.  I55X",  3  lb.,  1st  and  2nd 
covers;  "B,  L.  155X"»  2  lb.,  plus  "Superla"  oil,  1  qt.,  3rd  through 
9th  cover  sprays. 

S.    "Black  Leaf  155Y"  (12^  nicotine  from  100^  soluble  nicotine  plus 
DDT)  plus  "Superla"  oil  emulsion.    "B.  L.  155T"  3  lb.,  1st  and  2nd 
covers;  "B.  L.  155^*  2  lb.,  plus  "Superla"  oil,  1  qt.,  3rd  through 
9th  covers. 

9*    Hexachlorocyclohezane ,  2  lb.,  50^  (5^  gaauoa  isomer),  1st  through 
7th  covers.    No  oil. 


1/    All  quantities  indicate  amount  per  100  gallons  of  spray. 

As  in  past  years,  information  for  spray  dates  vas  obtained  from 
two  sets  of  codling  moth  bait  traps.    !nirough  a  cooperative  arrangement 
vith  the  entomologic£kl  staXf  of  the  Northeast  Kansas  Experiment  Helds, 
the  Doniphan  CoTinty  Farm  Bureau  informed  growers  concerning  spray  dates 
and  also  furnished  growers  with  a  weekly  summary  of  codling  moth 
catches  listed  for  each  day  of  the  preceding  week* 
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Spray  dates  for  19^6  were  a«  follows:    Calyx,  i^prll  23;  first 
corer.  May  k;  second  corer,  May  15;  third  corer.  May  27;  fourth  cover, 
June  S;  fifth  cover,  June  25;  sixth  cover,  July  g,  seventh  cover, 
July  19;  eighth  cover,  iu^st  2;  emd  ninth  cover,  iugast  l6.    A  tenth 
cover  spray  was  reeoanended  for  application  on  August  29 »  hut  it  was 
not  applied  to  the  codling  moth  plots. 

At  harvest  time  sasiples  from  all  hut  two  plots  were  collected 
and  analysed  for  arsenical,  SMT,  and  DDT  residue* 


Results 

Data  for  the  various  insecticide  tests  for  the  control  of 
codling  moth  in  the  Blair  experiment  orchard  at  Blair,  Kansas,  are 
recorded  in  Table  II* 
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In  recording  the  data  from  injured  frtdts,  multiple  stings  or 
larvae  in  a  single  fruit  were  not  considered*  When  a  fruit  had  both 
stings  and  larvae  present,  it  was  recorded  as  "wormy." 

On  July  2t  an  examination  of  trees  in  the  plots  and  trees 
surrounding  the  plots  showed  the  presence  of  red  spider  mites.  Pew 
mites  were  found  except  on  trees  outside  the  plots  sprayed  with  DDT  in 
19^^.    By  July  12  the  red  spider  mite  population  had  increased  and 
many  eggs  were  fo^Jind  on  leaves  of  trees  sprayed  with  DDT  in  19^5 • 
leaves  had  over  200  red  spider  mites  per  leaf  and  were  "beginning  to 
turn  a  light  bronze  color.    Leaves  on  trees  surroxmding  the  plots  and 
sprayed  with  DDT-lead  arsenate  in  19^6  were  beginning  to  turn  a  light 
bronze  color  by  July  2^.    No  mites  were  found  on  leaves  of  trees  in 
plots  sprayed  with  "DDT  (Deenate  5O-.W) , "  "Black  Leaf  155X"  plus  summer 
oil  emulsion  or  "Black  Leaf  155^"  plus  summer  oil  emulsion.  Although 
some  red  spider  mites  could  be  found  in  the  remainder  of  the  spray 
plots,  the  population  was  not  large  enough  to  cause  injury^  to  the 
leaves  on  the  trees. 

The  foliage  on  all  trees  of  the  spray  plots  at  the  Blair  ex- 
perimental orchard  appeared  in  good  condition  on  July  30*  except  for 
the  "Black  Leaf  155Y"  plus  oil  and  the  "lead  arsenate  without  safener" 
plots  where  some  yellow  leaves  had  appeared  on  the  trees.    This  con- 
dition continued  throu^out  the  remainder  of  the  season,  resulting  In  a 
severe  loss  of  leaves  and  heavy  pre-harvest  apple  drop  from  the  trees 
in  these  two  plots. 

On  July  19,  one  half  of  a  tree  not  included  in  the  test  plots 
and  showing  severe  red  spider  mite  injury  was  sprayed  with  "Miticidal 
DDT."    The  other  half  of  the  tree  was  not  sprayed  with  a  miticide.  At 
the  time  the  tree  was  sprayed  with  "Miticidal  DDT,"  as  many  as  I60 
mites  and  120  eggs  were  counted  on  each  leaf«    On  July  2^,  the  mites 
on  the  half  of  the  tree  sprayed  with  the  miticide  had  been  reduced  to 
0  to  5  per  leaf.    Red  spider  mites  on  the  portion  of  the  tree  left  un- 
sprayed  had  increased  to  more  than  200  per  leaf. 

Red  spider  mites  caused  the  loss  of  some  leaves  in  the  "lead 
arsenate  without  safener"  plot  by  August  22.    No  mite  damage  was  re- 
corded in  the  other  spray  plots  although  on  August  22  mites  were  found 
in  the  C€LLyx  ends  of  apples  in  the  DMT  and  hexachlorocyclohexane  plots. 

The  value  of  zinc  sulfate  as  a  safener  for  lead  arsenate  was 
again  apparent  in  19^6.    The  foliage  of  the  trees  on  this  plot  was  still 
in  excellent  condition  when  compared  with  that  on  the  "lead  arsenate 
without  safener"  plot  at  harvest  time.    Only  about  35  percent  of  the 
foliage  on  the  trees  sprayed  with  lead  arsenate  alone  remained  on  the 
trees  at  harvest  time. 

No  undesirable  flavor  was  detected  at  harvest  time  in  the  apples 
from  the  hexachlorocyclohexane  plots. 
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Sumnary 

All  material •  tested  except  hezachlorocyclohexane  gave  excellent 
control  of  codling  noth.    The  Tariatlon  in  percentage  of  control  obtained 
vai  a  U*9  percent  spread  between  the  most  effective  and  the  least  effec- 
tiTe  treatments* 

"Miticidal  BDT"  proved  to  be  an  effective  material  to  control 
the  common  red  spider  mite.    Bed  spider  mites  did  not  build  up  enoti^ 
to  injure  foliage  in  any  of  the  plots  except  in  the  one  receiving  lead 
arsenate  alone.    Some  trees  surrounding  the  latter  plots  lost  most  of 
their  leaves  due  to  red  spider  mite  injury. 

The  fruit  on  the  trees  of  the  **Black  Leaf  133^"  plus  summer  oil 
emulsion  plot  had  the  heaviest  preharvest  fruit  drop  due  to  chemical 
injury  to  the  foliage. 

Washed  samples  of  apples  from  trees  which  had  been  sprayed  with 
"Oeenate  ^O-tf  (^0^  DDT),  when  analysed  for  this  chemical,  had  a  residue 
of  0.0^6  grain  of  DDT  per  pound  of  apples*  li^ich  is  0*003  grain  less 
than  the  unofficial  residue  tolerance.    Samples  of  washed  and  unwashed 
apples  which  had  been  sprayed  with  DMT,  "Miticidal  DDT,"  and  "Black 
Leaf  133 "-DDT- summer        emulsion  combinations  were  below  the  unofficial 
residue  tolerance  of  0.049  grain  of  DDT  per  pound  of  fruit. 

Besidue  analyses  indicate  the  acid  wash  used  to  remove  arsenic 
residue  from  fruit  removes  little  if  any  DMT  or  DDT  residue.    Most  of 
the  JMT  and  DDT  residue  is  removed  through  handling  and  weathering 
processes. 

Washed  apple  samples  from  plots  sprayed  with  lead  ar8enate«iine 
sulfate- summer  oil  emulsion,  %dien  analysed  for  arsenic,  had  a  residue 
of  0.029  grain  of  arsenic  per  pound  of  fruit;  this  is  O.OOU  grain  of 
arsenic  more  than  the  official  tolerance.    Washed  apple  samples  from 
plots  sprayed  with  lead  co'senate  alone  were  below  the  official  tolerance 
of  0.023  grain  of  arsenic  per  pound  of  fruit* 
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KMTUGKY 

W.  A.  Price,  W.  D.  Armstrong,  and  P.  0.  fiitcher,  Kentucky 
Agricultural  Ibcperiment  Station,  Lexington 

Seasonal  conditions  and  codling  moth  abundance^ —There  was  a 
heavy  carry-over  of  codling  moth  worms  from  the  previous  season  and 
little  winter  mortality  but  the  19^6  season,  in  general,  was  unfavorable 
for  codling  moth  development.    Moth  emergence  begjuoi  unusually  early 
with  the  first  moths  appearing  at  Paducah,  April  3,  and  Lexington, 
April  29*  *o  cold  weather  during  May  the  emergence  period  was 

prolonged.  Emergence  was  heaviest  during  the  second  week  in  June  and 
as  a  result  the  first  and  second  broods  tended  to  overlap  in  July.  A 
third  brood  failed  to  develop  this  season. 

Use  of  DDT.-= — Many  Kentucky  growers  used  DDT  in  their  spray 
schediHes  and  most  of  them  produced  fairly  clean  crops  of  apples,  due 
in  part  to  the  season..    Mite  troubles  developed  in  most  orchards  where 
DDT  was  used  being  most  severe  in  the  centers  of  the  trees  and  on  Bed 
Delicious.    In  eastern  Kentucky  both  the  European  red  mite  and  the 
common  red  spider  caused  injury  while  in  many  western  Kentucky  orchards 
injury  was  caused  only  by  the  common  red  spider. 

DDT  was  used  for  the  first  time  in  the  Experiment  Station  apple 
orchards  at  Lexington  and  gave  excellent  codling  moth  control.  The 
schedule  used  consisted  of  six  first  brood  cover  sprays  containing  2 
to  k  pounds  of  lead  arsenate  plus  6  ounces  of  actual. DDT  per  100 
gallons  followed  by  three  summer  sprays  of  6  ounces  of  actual  DDT  plus 
2  pounds  of  commercial  1^  percent  nicotine-bentonite,  1  quart  siimmer 
oil  and  2  ounces  soybean  flour  per  100  gallons.    Two  quarts  of  summer 
oil  were  added  to  the  3rd,  kth  and  ^th  cover  sprays.    Fungicides  were 
added  as  needed. 

Late  varieties  of  apples  such  as  Grimes,  Red  Delicious,  Wine sap, 
Stayman  and  Tork  at  harvest  were  from  82.9  to  93  percent  clean  in  the 
old  station  orchard  and  from  95  to  99 '5  percent  clean  in  the  young 
station  orchard.    Mites  became  abundant  in  August  necessitating  special 
treatment.    An  extra  spray  of  1  pound  actual  DDT  plus  1  l/k  pounds  DN-111 
was  superior  to  1  pound  actual  DDT  plus  1  quart  summer  oil. 


MASSACHUSBTTS 

A.  !•  Bourne,  Massachusetts  Agricultural  Experiment  Station, 
Amherst, 

The  Codling  Moth  Infestation  on  the  whole  was  lighter  than  usual 
throughout  Massachusetts  during  19^.    Much  of  this  is  attributed  to 
cold,  wet,  windy  weather  during  the  late  spring  which  provided  conditions 
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very  unfavorable  to  moth  activity.    On  the  other  hand,  in  some  sections 
of  the  State  heavy  frosts  during  "bloom  cut  the  set  of  fruit  in  many 
orchards  with  consecuent  greater  concentration  of  insect  attack  on 
fruit  which  survived.    This  was  in  part  counteracted  "by  the  frequent 
applications  which  were  necessary  to  give  protection  from  scah  which 
was  tinusually  prevalent  throughout  the  State. 

Mcintosh  from  unsprayed  trees  in  the  College  "blocks  showed  50 
percent  injury  from  curculio;  66  percent  from  codling  moth  and  100  per- 
cent infection  from  scah. 

The  regular  schedule  of  lead  arsenate,  generally  recommended 
for  the  State  cut  codling  moth  damage  to  l6,^  percent,  curculio  injury 
to  6,5  percent,  and  scab  to  I9  percent. 

The  application  of  an  emergency  spray  between  the  2nd  and  3rd 
covers,  timed  to  meet  the  second  peak  of  codling  moth  emergence, 
checked  damage  by  that  insect  to  a  mere  trace  (2  apples  in  ^OO),  and 
reduced  scab  injury  to  11*6  percent. 

The  application  of  fixed  nicotine  in  a  mid  August  spray  in  I9U6 
did  not  furnish  any  increased  protection  against  either  codling  moth  or 
scab. 

Codling  moth  attack  in  the  blocks  given  DDT  schedules  was  so 
light  that  little  contrast  was  possible.    However,  while  the  regular 
lead  arsenate  schedule  allowed  2-5  percent  damage,  plots  given  a 
dosage  of  1  and  2  pounds  DDT  (505^  wettable  powder)  in  the  2nd  cover, 
emergency  cover  between  2nd  and  3rd  covers,  and  3rd  cover  showed 
practically  no  damage. 


MISSOUEI 

Lee  Jenkins,  Missoxiri  Agricxiltural  Experiment  Station,  Columbia. 


The  experimentetl  plots  at  the  Gardner- Cardinell  Orchard  consisted 
of  three  single  trees,  each  selected  at  rajidom. 

Three  pounds  of  lead  arsenate  plus  sulfur  were  used  in  the  calyx 
and  first  cover  in  all  plots  except  16  and  17,  which  had  no  lead  arsenate 
in  the  calyx  application. 

The  lead  arsenate  plots  were  sprayed  with  k  pounds  lead  arsenate 
plus  safener  in  the  2nd,  3rd,  ^th  and  5th  covers;  the  6th,  Jth,  8th  and 
9th  covers  had  3  pounds  lead  arsenate  plus  safener« 

The  DDT  plots  had  2  pounds  lead  arsenate  plus  g  ounces  of  50  percent 
DDT  in  the  second  cover.    All  later  sprays  had  2  pounds  of  50  percent  DDT 
per  100  gallons. 


All  the  fixed  nicotine-  plots,  including  Black  Leaf  155X  and 
Black  Leaf  155Y,  were  sprayed  with  2  potmds  of  fixed  nicotine  starting 
in  the  3rd  cover  and  continuing  through  the  9th  cover.  One-half 
gallon  of  oil  was  added  to  all  hut  the  9th  cover,  in  \^ich  the  oil 
was  reduced  to  1  quart. 

Plot  10  -  ThiM,  ^th,  ^th  and  6th  covers,  S  pounds  hentonite, 
1  pint  nicotine  sulfate,  l/2  gallon  suinmer  oil;  Jth  and  8th  covers, 
"bentonit®  reduced  to  k  pounds;  Sth  cover  2  pounds  Black  Leaf  155 » 
1  quart  oil. 

Plot  11  -  Same  as  Plot  10  except  S  ounces  Deenate  added  in  the 
third  through  eighth  covers.    Latex  was  comhined  with  lead  arsenate, 
DDT,  nicotine  sulfate  and  Black  Leaf  155  at  the  rate  of  2  pounds  of 
UO  percent  Latex  per  100  gallons  of  water  starting  in  the  3rd  cover. 
Latex  was  discontinued  in  all  but  the  Black  Leaf  155  and  the  nicotine 
stp-fate  combinations  after  the  6th  cover  due  to  foliage  injury. 
Rhothane  WP-50  was  used  at  2  pounds  per  100  gallons  starting  in  3rd 
cover  through  gth  cover,    H«B.  761  was  used  at  k  pounds  per  100  gallons 
with  1/2  gallon  of  oil  added  in  3rd  cover  through  8th  cover. 

The  DDT,  Hhothane,  WP-50  and  H«E.  761  plots  had  only  8  cover 
sprays  as  compared  to  9  covers  in  all  other  plots.    All  were  sprayed 
on  the  same  schedule  except  the  9*^  cover  in  mid-August  was  omitted. 


JONATHAN  PLOTS 


Gardner- Car dinell  Orchard,  I9H6 


Plot 

i 

i 

Percent  of 

No. 

Treatment 

Clean 

Wormy 

stung 

Leaf  Holler 

1 

Deenate,  2  pounds/lOO  gallons 

79.7 

15.25 

Uo9 

2-3 

2 

Deenate  plus  Bordeaux 

S3.O 

13,0 

3.g 

2.1+ 

3 

DDT  plus  Permate 

87.8 

7.S 

^.3 

7.2 

k 

Latex  plus  DDT 

90.6 

5.3 

3.9 

5*0 

5 

Permate  and  DDT  plus  Latex 

62.7 

22,k 

1^.7 

5.9 

6 

Latex  plus  Nicotine  Sulfate 

37.9 

53.2 

S.7 

23.6 

7 

Latex  plus  Fixed  Nicotine 

60.5 

32.6 

6.8 

18.0 

8 

Latex  and  DDT  ®  half  strength 

76. U 

18,9 

U.6 

k.o 

9 

Fixed  Nicotine  and  oil 

68.8 

2U.O 

6.9 

6.5 

10 

Tank  Mix  Nicotine  and  oil 

80.7 

13.1 

6.1 

7.S 

11 

Setme  as  10  plus  U  ounces  DDT 

92,1 

5.1 

2.7 

5.1 

12 

Fixed  Nicotine  and  Oil  plus  k 

OTinces  DDT 

7^.9 

17.2 

7.S 

6.U 

13 

Fermate,  Lead  and  k  ounces  DDT 
Lead  2/3  plus  Latex 

65.5 

16.9 

17-^ 

3.0 

Ik 

35-7 

37.6 

26.6 

5.2 
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Jonathan  Plots  -  Oardner-Cardinell  Orchard.  19^6  (Contln-ged) 
Plot  ^  ^  J~ 


Percent  of 


No. 

Treatment 

Clean 

Wormy 

Stxing 

Leaf  He 

15 

Lead  2/3  plus  Latex 

44,7 

30.3 

24.9 

V, 

.4 

l6 

Lead  (No  Calyx)  Nicotine  later 
(No  Calyx)  DDT  all  season 

59.1 

31,0 

9.7 

13.7 

17 

85.7 

9.7 

4.4 

7-8 

ig 

Lead  Arsenate  all  season 

52. S 

25.0 

22.0 

2.6 

19 

DDT  all  season 

75.3 

IS. 9 

5.5 

5.2 

20 

Lead  and  DDT 

79.1 

11.3 

8-7 

1.5 

21 

H  E  7bl  and  Oil 

8b  0^ 

g.3 

4.9 

1.2 

22 

Hho thane  WP  50 

1+9.3 

39.6 

10.8 

7.1 

23 

BL  I55X  and  Oil 

77.5 

17.3 

5.0 

9-2 

24 

BL  155Y  and  Oil 

71.6 

20.3 

8.0 

9.9 

25 

Cytox 

7S.2 

8.k 

3.2 

26 

Deenate 

75.9 

lU.g 

9.1 

1.6 

27 

Lead  and  Nicotine  &  Oil  (fixed) 

60.7 

$5.6 

13.5 

2.7 

28 

DDT  and  Nicotine  a  Oil  (fixed) 

56.9 

31.5 

ll.U 

10.0 

29 

Deenate  and  (Jenecide  A 

6)+,i 

23-5 

12.3 

9.6 

Omilite  (Latex)  furnished  "by  the  B.  P.  Goodrich  Company  at  2 
pounds  of  kO  percent  Latex  per  100  gallons  caused  considerable  loss 
of  foliage  when  used  as  a  sticker  with  lead  arsenate,  DDT  or  nicotine. 
Nicotine  sulfate  with  omilite,  instead  of  bentonite,  and  oil  gave 
only  about  one-half  as  much  clean  fruit  as  tank-mix  nicotine.  Black 
Leaf  155  with  omilite  was  almost  as  good  as  with  2  quarts  of  oil.  Four 
pounds  H.a,  761  (from  Sohm  and  Haas)  in  combination  with  2  quarts  of 
oil  gave  codling  moth  control  about  equal  to  DDT,  but  caused  severe 
russet ing  of  the  fruit.    Neither  Permate  at  1  pound  per  100  gallons  all 
season  nor  ^+-6-100  Bordeaux  in  the  sixth,  seventh  and  eighth  covers 
caused  any  noticeable  reduction  in  codling  moth  control  when  combined 
with  DDT. 

Lead  arsenate,  2  pounds  plus  8  ounces  of  Deenate,  gave  codling 
moth  control  nearly  equal  to  2  pounds  of  Deenate.    The  addition  of 
Fermate  to  the  above  combination  reduced  codling  moth  control  but  was 
still  some  better  than  lead  arsenate  alone.    The  addition  of  8  ounces 
of  Deenate  to  Black  Leaf  155  sindi  oil  did  not  improve  codling  moth  control. 

The  addition  of  8  ounces  of  Deenate  to  the  tank-mix  nicotine  spray 
increased  clean  fruit  12  percent  above  tank-mix  nicotine  alone. 

Black  Leaf  155^  (by  Tobacco  By-Products  Corporation)  and  oil  was 
slightly  better  than  155  and  oil. 

Black  Leaf  155^  and  oil  gave  about  the  same  control  as  Black 
Leaf  155  and  oil. 

There  was  more  oil  spotting  of  the  fruit  in  all  cases  where  oil 
and  DDT  were  combined  than  the  same  combination  without  DDT. 
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There  was  a  marked  Increase  in  the  damage  from  red  banded  leaf 
rollers  in  some  orchards  where  the  full  DDT  progr^i  was  used.  There 
was  also  a  tendency  toward  higher  populations  of  red  spiders,  red  mites 
(in  Northwest  Missouri)  and  woolly  aphids. 


NEW  JSSaSEY 

B.  y.  Driggers,  Hew  Jersey  Agricultursd  E^eriment  Station, 
New  Brunswick. 


Codling;  Moth  and  Red  Mite  Control  on  Apples 

Several  new  materials  which  had  shown  promise  as  a  control  for 
codling  moth,  including  several  DDT  preparations,  a  plant  product 
"Ryanex,"  two  Rohm  and  Haas  products  known  respectively  as  HE  761  emd 
Rothane  W.P.  50  and  a  du  Pont  product,  Di  (methoxyphenyl)  trichloro- 
ethane,  were  tested  on  Delicious  and.  Rome  at  Crlassboro  in  comx>arison 
with  the  two  standard  New  Jersey  schedules  for  apple  orchards  in 
southern  New  Jersey,    One  of  these,  a  wash  schedtile,  called  for  the 
use  of  lead  arsenate-oil-nicotine  and  the  other,  a  non>wash  schedule, 
called  for  the  ufie  of  oil-fixed  nicotine.    Two  extra  plots  were  in- 
cluded in  which  to  test  DN-111  and  "Genicide,"  a  General  Chemical 
Company  trade  named  product  for  xanthone,  in  combination  with  DDT  for 
mite  control.     Summer  oil  was  also  used  for  mite  control.    A  straight 
DDT  sprayed  plot  was  included  to  serve  as  a  "check"  for  the  DDT-mite 
control  combinations. 

Each  plot  was  two  rows  wide  and  made  up  of  lU  Delicious  trees 
and  6  Rome  trees.    Plot  treatments  were  begun  at  the  second  cover  spray. 
Previous  to  the  second  cover  spray  the  trees  had  received  a  dormant 
spray  of  Elgetol  for  aphid  control,  a  prepink  spray  of  commercial  lime 
sulfur  and  a  pink  spray  of  wettable  sulfur  for  disease  control.    A  petal 
fall  spray  of  lead  arsenate  plus  wettable  sulfur  was  applied  followed  by 
a  first  cover  spray  of  lead  arsenate  and  Fermate,    No  dormant  oil  spray 
for  mite  control  was  used  on  these  trees* 

Ten  days  after  the  first  cover  spray  a  second  cover  spray  was 
applied  on  May  l6th  said  17th.    The  individual  plot  treatments  applied 
at  that  time  are  set  forth  in  Table  1. 


Table  1.    Codling  moth  and  mite  control  plots  on  Dellciotis  and  Bomes. 

Katerials  used  in  second  ooTer  spray  applied  Maj  l6  and  17* 


Plot 
Jo, 


Treataent  (Haterieds  in  100  Gallons  of  Water )l/ 


1 


2 


Black  Leaf  155    l-l/S  1>).,  S3^  oil  2  qiiarts 
Black  Leaf  155X  ^    1-1/2  It).,  83^  oil  2  qttarts 


3       Black  Leaf  155^  i/    l-l/2  U*,  S3^  oil  2  quarts 

^      Lead  arsenate  3  lb.,  83^  oil  3-1/3  qoarts,  Blaek  Leaf  UO   3/U  pt. 


5 

Oytox  DDT  2  lb.. 

lead  arsenate 

3 

lb. 

6 

Oytox  DDT  2  lb. , 

lead  ^senate 

3 

lb. 

7 

Q7toz  DDT  2  lb. , 

lead  arsenate 

3 

lb. 

8 

Cytox  DDT  2  lb. , 

lead  arsenate 

3 

lb. 

9 

90^  DDT  l.l  lb.. 

lead  arsenate 

3 

lb. 

10  DDT  Ibolsion  (25^)  1  qt.,  lead  arsenate  3  lb. 

11  Byanex  6  lb.  ' 

12  Di  (aethozyphenyl)  trichloroe thane  2  lb*,  lead  arsenate  3  lb. 

13  EX-761   1-1/2  lb.,  lead  arsenate  3  lb.,  oil  1  quart. 
X^^  Rothane  V.F.-50    2  lb.,  lead  arsenate  3  1'^* 

y     leraate,  1  pound-100  gallons,  used  vith  all  treataent s. 

g/     Black  Leaf  I55Z  contains  12^  fixed  nicotine  and  7^  technical  DDT. 

j/     Black  Leaf  I55T  con tali!/ water  soluble  nicotine  and  7^  DDT. 

In  Table  1  it  will  be  noted  that  Jeraate  was  used  in  all  treat- 
Bents  as  the  fungicide  in  the  second  corer  spray.    It  had  been  used  by 
the  grower  also  in  the  first  cover  spray  and  was  used  again  in  the  third 
cover  spray.    Thus  an  excellent  opportunity  wac  afforded  to  study  the 
cospatibility  of  Jeraate  with  the  rarious  spray  combinations,  especially 
DDT-oil  on  idiich  there  were  reports  of  injury  on  certain  apple  rarieties 
li^ere  a  combination  of  oil-DDT>7ermate  was  used.    Ho  injury  from  the  use 
of  7ermate  with  any  of  the  combinations  was  noted. 
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A  third  cover  spray  was  applied  on  the  various  plots  on  May  29th 
and  30th.    The  same  materials  were  used  with  the  following  exceptions: 

(1)  On  plot  6  the  Cytox  DDT  was  used  at  1  pound  to  100  gallons  and  oil 
was  added  (83;^  emulsion)  at  the  rate  of  3  l/2  quarts  to  100  gallons. 

(2)  Genicide  1  pound  to  100  gallons  was  added  on  plot  7  and  DN-111 

1  l/U  pounds  was  added  on  plot  S.  (3)  On  plot  11  the  Hyanex  was  re- 
duced to  3  pounds  per  100  gallons.  (U)  Lead  arsenate  was  omitted  in 
plots  5»  6.  7.       9.  10.  12.  13  and  ik. 

Apple  BC&b  continued  to  "be  a  threat  and  for  this  reason  a 
special  spray  of  Ooposil  1  I/2  pomds  plus  lime  1  I/3  pounds  to  100 
gallons  of  water  was  applied  on  all  plots  on  June  5th  between  the  third 
and  fourth  cover  sprays. 

The  special  Coposil-lime  spray  of  June  5th  was  followed  "by  the 
fourth  cover  spray  on  June  10  and  11.    The  same  materials  and  propor- 
tions were  used  in  the  various  plots  on  the  fourth  cover  spray  as  were 
used  in  the  third  cover  spray. 

Since  scab  was  still  a  problem  in  the  plots  following  the  fourth 
cover  spray  a  second  fungicide  spray  of  copper  sulfate  1  pound  plus 
lime  k  pounds  to  100  gallons  was  applied  on  June  20-21  to  all  the  plots. 

On  June  2h  and  25  a  fifth  and  final  first  brood  cover  spray  was 
applied  on  all  plots  except  plots  5  and  9.    By  the  time  the  fifth 
cover  spray  was  due  the  mites  on  these  plots  had  built  up  to  such  a 
point  that  they  were  bronzing  the  trees*    Therefore,  these  plots  were 
abandoned  and  the  trees  used  to  set  up  plots  for  testing  various  mite 
control  combinations.    The  plots  were  sprayed  at  the  fifth  cover  spray 
the  same  as  the  fourth  except  on  plot  k  lead  arsenate  was  omitted  and 
in  its  place  Black  Leaf  155    I-I/2  pounds  was  used»    To  this  was  added 
Black  Leaf  ^0    3/^  pint  and  23  percent  oil  emulsion  3  l/3  quarts  to  100 
gallons. 

Around  the  middle  of  July,  counts  were  made  of  codling  moth  injury 
at  the  end  of  first  brood.    One  hundred  apples  were  examined  at  random 
on  each  of  several  trees  on  each  variety  in  the  different  plots.  The 
results  of  these  counts  are  set  forth  in  Table  2. 
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Tal)le  2*    Codling  moth  Injuzy  to  end  of  first  "brood  in  plots  sprayed 
with  different  materials.    ▲  thousand  apples  examined  on 
Delicious  and  ^00  on  Bomes  in  each  plot.  1/ 


Plot 
Ho. 

Treatments 

%  Codlings  Moth 
Delicious  Rome 

Wormy  Dro-ps 
Delicious 

per  Tree 
Borne 

1 

Black  Leaf  l^^-oil 

1*3 

0.8 

13 

6 

2 

Black  Leaf  1551-oll 

v.  W 

6 

3 

Black  Leaf  155^-011 

1-7 

w.  b 

5 

2.0 

k 

Lead  Arsenate-oil-nicotine 

0.0 

•  2 

1.0 

5 

1  1^.  DDT 

A  9 

1 

2.0 

6 

1/2  DDT-oil 

vr#v 

.3 

.8 

7 

1  Ih.  DDT-Senicide 

0*0 

0.0 

1 

.5 

8 

1  It).  DDT-DH-111 

0.0 

0.0 

2 

1*0 

9 

1  lb.  905^  DDT 

0.1 

0*0 

2 

.7 

10 

1/2  Ih.  DDT  in  Siulsion 

0.3 

0«0 

2 

2.5 

11 

Byanez 

1.1 

0.4 

3.0 

12 

Di  Methosy  DDT 

0.9 

0.6 

7 

13 

Hl-761-oil 

1.1 

Ik 

Ho thane  W.?,-50 

0i2 

1 

1/    Nr.  Merrill  assisted  in  taking  these  records. 
2/    See  Table  1  for  details  of  plot  treatments. 

The  counts  of  codling  m6th  injury  to  the  fruit  on  the  tree  shoved 
a  Tery  low  percentage  of  codling  moth  injury,  being  less  than  2  percent 
in  all  cases t  including  the  standard  treatments  of  oil-nicotine  and  oil- 
lead-nicotine.    In  an  effort  to  show  some  difference  in  codling  moth 
control  between  treatments  the  wormy  drops  on  each  of  five  trees  in  the 
Delicious  cAd  each  of  fi^e  trees  in  the  Homes  in  each  plot  %rere  collected 
during  the  last  half  of  J\ily.    The  results  are  recorded  as  wormy  drops 
per  tree  in  the  last  two  columns  in  Table  2  and  show  further  that  codling 
moth  injury  was  low  in  all  plots. 
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Besides  the  plots  at  Qlassboro,  codling  moth  coatrol  vaa  checked 
in  a  series  of  plots  in  the  Seabrook  S^rme  Orchard  at  Brid^eton*  Here, 
three  varieties,  Golden  Delicious,  Had  Delicious  and  Vinesap  vere 
sprayed  with  DDT  in  cooiparison  with  the  regular  recoomendation  of  the 
experiment  station  and  with  Bothane  ¥•?«  30  and  H3  jSl,    Another  plot 
was  sprayed  with  a  split  schedule  of  DDT  followed  hy  oil-lead  arsenate- 
nicotine.    ▲  total  of  7^00  apples  were  esai&ined  in  the  different 
varieties  receiving  the  different  treatments.    Only  three  stung  apples 
were  found  In  the  entire  7OOO  examined  which,  of  oourse,  means  that  no 
significant  differences  occurred  between  the  different  treatments. 

The  Seahrook  treatments  did  bring  out  one  interesting  difference 
in  treatment.    The  Hothane  caused  severe  injury  to  foliage.    It  took 
the  form  of  a  yellowing  of  the  leaves  followed  by  defoliation.  This 
type  of  injury  was  particularly  noticeable  on  the  younger  leaves  at 
the  tip  and  on  suckers  inside  the  tree* 


liuropean  Red  Mite  Control 

The  control  of  mites  during  and  following  tlie  use  of  DDT  was  an 
important  consideration  in  the  apple  spraying  experiments  at  Qlassboro. 
Previous  experiments  had  shown  that  the  use  of  DDT  was  likely  to  be 
followed  by  a  sharp  increase  in  mite  populations*    In  the  plot  set>tqc> 
summer  oil»  DH-111,  and  Xanthone  (Oenicide)  were  tested  with  DDT  for 
the  control  of  mites.    As  previously  related,  the  different  plot  treat- 
ments were  begun  at  the  second  cover  spray  on  May  I6  and  17.    The  mite 
control  materials  were  not  added  until  the  third  cover  spray  which  was 
applied  May  2$  &nd  30e    Two  additional  cover  sprays  were  applied  on 
June  10-11  and  June  2k^23  in  ^ich  mite  control  materials  were  added 
to  the  DDT. 

Mite  counts  were  made  on  the  different  plots  on  June  ik  following 
the  foxirth  cover  spray  and  at  intervals  thereafter.    The  results  from 
the  Delicious  variety  are  given  in  Table  3* 
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Table  3»    European  red  mite  adiilts  and  nymphs  on  Delicious  apples 
sprayed  with  different  spray  mixtures. 


Plot 

Treatment  1/ 

Number 

of  Mites  per 

100  Leaves 

on: 

D/l*f 

6/19 

6/27 

7/0 
If  J 

7/17  ■ 
7/17 

1 

Black  Leaf  155-oil 

930 

730 

3800 

1711 

2 

Black  Leaf  155X-oil 

510 

580 

1110 

53^ 

li+70 

3 

Black  Leaf  155Y-oil 

310 

250 

800 

50iio 

1110 

k 

Lead  arsenate-oil-nicotine 

130 

230 

510 

a80 

710 

5 

1  lb,  DDT 

2320 

2U2O 

— 

6 

1/2  lb»  DDT-oil 

260 

370 

UlO 

2030 

520 

7 

1  lb.  DDT-Oenicide 

300 

ko 

2860 

10 

8 

1  lb.  DDT-DN-111 

J+50 

1080 

1^980 

570 

9 

1  lb.  DDT  (90^) 

2280 

2810 

10 

1/2  lb.  DDT  (Sfflulsion) 

1090 

690 

1780 

3560 

1040 

11 

Byanez 

1770 

1160 

UlOO 

^3250 

12 

Di  Methoxy  DDT 

2070 

1970 

IJMO 

2630 

lUO 

13 

HE  761-oil 

750 

770 

2160 

2550 

460 

14 

Eothane  W.P.  50 

20l«) 

3320 

660 

1/    See  Table  1  and  context  for  details  of  plot  treatments. 

On  JTjne  l4  the  counts  showed  that  the  DDT  plots  (5  and  9,  Table  3) 
had  a  much  heavier  mite  population  than  other  plots  which  were  not 
sprayed  with  DDT  or  were  sprayed  with  DDT  plus  mite  killing  materials. 
A  second  check  of  mites  on  June  19  showed  a  somewhat  higher  mite 
population  on  most  of  the  plots,  however,  the  DDT  sprayed  plots  were 
much  more  heavily  infested  than  the  non-DDT  sprayed  plots  or  the  DDT 
plots  containing  mite  killing  agents. 

By  the  time  the  fifth  cover  spray  was  due  to  be  applied  on  June 
24,  the  trees  in  plots  5  sJid.  9  were  showing  bronzing  from  the  heavy 
mite  populations.    These  two  plots  were  abandoned  and  the  trees  used  to 
test  materials  designed  to  control,  or  at  least  cut  down,  the  heavy  mite 
population.    The  remainder  of  the  plots  were  sprayed  as  scheduled  with 
the  fifth  cover  spray  on  June  24-25^    Mite  cotmts  on  June  27  (Table  3) 
showed  mites  present  on  all  plots  in  medium  to  heavy  numbers  except  on 
the  Xanthone-DDT  plot  (Plot  7).    This  plot  #10 wed  less  than  40  mites  per 
100  leaves  whereas  all  the  other  plots  were  running  several  hundred  to 
several  thousand  mites  per  100  leaves. 
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?olloving  the  fifth  and  last  first  brood  cover  spraj  on  ^tme 
2^->23»  no  additional  spraTing  %ras  done  for  the  next  tvo  weeks.  On 
Julj  9  a  mite  count  vas  made  on  all  the  plots  (Tahle  3)  and  all  the 
plots  shoved  heaver  mite  populations.    Soae  of  the  trees  were  beginning 
to  show  bronzing  tjpieal  of  red  mite  injury.    Since  several  hundred 
trees  were  involved  in  the  plot  set  up  it  was  necessary  to  do  some- 
thing to  reduce  the  mite  populations  on  the  plots  to  avoid  financial 
loss  to  the  grower.    Accordingly,  on  July  12,  plots  1»  2»  3>  ^*  ^* 
12,  13  and  1^  were  sprayed  with  83  percent  summer  oil  emulsion  six 
quarts  to  100  gallons  water.    Plots  7  said  8  were  sprayed  At  the  same 
time  with  &enicide  (1  pound  to  100  gallons)  and  BS^IU  (l  l/k  pounds 
to  100  gallons).    On  July  17  mite  counts  were  again  made  on  the  plots 
with  the  results  shown  in  the  last  column  of  Table  3.    These  data 
show  that  mite  populations  were  greatly  reduced  foil o%ring  the  spraying 
with  oil,    Oenicide  cmd  DIUlll  on  July  IS  but  a  complete  clean  up  was 
not  obtained. 

Bf forts  to  Clean  Up  Heavy  Mite  Populations 

It  will  be  recalled  that  mite  populations  had  built  up  so  heavily 
on  the  BDT  sprayed  plots  ^  and  9  by  June  2^,  when  the  fifth  and  last 
first  brood  cover  spray  was  due,  that  these  plots  were  abandoned  and 
the  trees  used  to  test  mite  clean  up  sprays.    Six  plots  consisting  of 
two  Delicious  6md  two  Borne  trees  were  laid  out.    These  special  plots, 
which  had  been  sprayed  with  SDT  (1  pound  actual)  on  May  I6,  May  29* 
and  June  10,  were  sprayed  as  follows  on  June  26:    Plot  1,  1  pound  ^0 
percent  JXDT  plus  6  quarts  83  percent  oil;  Plot  2,  2  pounds  50  percent 
DDT  plus  1  l/h  pounds  M.lll;  Plot  3,  2  pounds  50  percent  DDT  plus  1 
pound  Oenicide  plus  l/k  pound  Oenifilm  A;  Plot  k,  2  pounds  percent 
DDT  plus  2/3  pound  DN-dry  mix  Ho.  1;  Plot  5,  2  pounds  50  percent  DDT 
plus  1  pound  Genicide,  l/k  pound  &enifilm       3  quarts  kerosene;  Plot  6, 
2  pounds  50  percent  DDT  (check).    One  week  later  a  second  application 
was  made  with  the  different  mite  killing  materials  with  the  DDT  omitted. 
In  making  the  two  spray  applications  a  single  nozzle  gon  was  used  coid  the 
tree  sprayed  from  inside  and  outside.    Before  these  clean  up  sprays  were 
applied  the  trees  were  found  to  be  heavily  infested  with  nymphs  and 
adults  (50  to  200  per  leaf).    Pollowing  the  two  sprays  a  check  of  live 
mites  was  made  using  binoculars,    fen  leaves  per  tree  per  plot  were 
examined.    The  data  from  these  counts  are  set  forth  in  Table  U. 


I 
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Table        Zuropean  red  site  eoiinte  on  plots  sprayed  tvice  with  different 
mite  killing  materials.    Plots  sprayed  June  26  and  Jxdy  3, 
mite  counts  made  July  9* 

Plot  Humber  of  Live  Mites  per  100  LeaTes 


Ho«  Treatment  Delicious  Borne 


1  6  qt.  835^  oil  k30  385 

2  1  1/^  11>.  DN-111  575  1.575 

3  1  lb.  Oenicide  9^5  1.^10 
U  2/3  lb.  DN-Dry  Mix  505  ^20 

5  1  lb.  Oenicide     Kerosene  595  350 

6  Check  12,550  10,8^5 


The  data  in  Table  U  shovs  that  under  extremely  heayy  mite 
populations  none  of  the  mite  killing  matericds  available  gave  a  complete 
clean  up  of  mites.    Sven  after  two  thorou^  spray  applications,  spaced  a 
week  apart,  the  mites  were  running  from  about  3  or  4  to  ik  or  15  per 
leaf  a  week  after  the  second  application.    This  was  enough  of  a  popula- 
tion to  enable  the  mites  to  increase  again  to  damaging  number  in  a  few 
weeks.    It  was  necessary  to  spray  the  plots  a^in  on  Jxily  ^1  using  the 
same  materials  as  used  in  the  second  spray  of  July  3« 

Our  experience  with  European  red  mite  control  this  past  summer 
leads  the  %^iter  to  the  conclusion  that  under  heavy  mite  populations 
it  is  practically  impossible  to  clean  up  a  heavy  infestation  with 
presently  available  materials  (summer  oil,  DN-111,  DN-Bry  Mix  and 
Oenicide).    It  should  be  pointed  out  that  no  dormant  or  delayed  dormant 
oil  was  applied  on  these  trees  and  the  mite  populations  were  fairly 
heayy  before  the  mite  killing  materials  were  included  at  the  third 
cover.    FartheriQore,  one  of  the  varieties  used  in  the  tests  (Bed  Delicious) 
appears  to  be  especially  susceptible  to  Saropean  red  mite.    It  should  be 
further  noted,  in  viewing  the  performance  of  DN-111,  that  copper-lime 
sprays  were  used  on  all  the  plots  between  the  third  and  fourth  and  be- 
tween the  fourth  and  fifth  cover  sprays.    Lime  is  known  to  reduce  the 
effectiveness  of  DN-111. 


Late  Season  Tests  with  Hexaethyl  Tetraphosphate 

During  August  an  opportunity  was  afforded  to  test  severed  brands 
of  the  new  chemical,  hexaethyl  tetraphosphate  against  mites  in  an  orchard 
at  Richwood,    A  California  Spray- Chemical  Corporation  product  "iapatone" 
was  available  and  in  addition  experimental  samples  from  the  Niagara 
Sprayer  Compsmy  and  the  Oeneral  Chemical  Company.    The  "Vapatone"  of 
California  Spray- Chemical  Corporation  was  used  at  1  pint  and  2  pints 
to  100  gallons  water.    The  two  other  brands  were  used  at  strength 
equivalent  to  1  pint  of  the  Vapatone.    DN-111  was  used  at  1  l/k  pounds 
to  100  gallons  for  comparison  and  unsprayed  trees  were  available  for 
checks.    Live  mites  were  determined  one,  five  and  six  days  following  the 
treatments.    Results  are  set  forth  in  table  5» 
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Table  5.    Mite  Control  with  lescaethyl  Tetraphosphate 


Plot 
Ho» 


"  No,  Live  Mltes/100  Leaves 

Treatment  ]J  1  Day       5  Day®       5  Days 


k  1  pt«  G^en,  Chem« 
5        1  l/h  l-b.  DH«111 


1  1  pt.  Tapatone 

2  2  pt«  Tapatone 

3  1  pt,  Niagara 


6  Check 


80 

25 
80 

25 

go 

3800 


13^ 
1090 
1290 

1920 
ko 
26^0 


2120 
3UOO 
i960 
3300 
180 
6280 


T/      Amounts  per  100  gallons. 


The  data  in  Table  5  shov  that  hexaethyl  tetraphosphate  is  very 
effective  in  killing  mites.    However,  it  appears  to  have  little  or  no 
effect  on  the  eggs.    After  five  or  six  days  the  mite  pop\ilations» 
mostly  nymphs,  were  heavy  in  the  hexaethyl  tetraphosphate  sprayed 
plots.    The  DN-111,  however,  showed  some  residual  action  since  mites 
were  much  less  on  this  plot  after  five  €ind  six  days  than  on  the  other 
plots*    No  injury  was  observed  from  the  one  spray  of  hexaethyl  tetra- 
phosphate. 


At  the  end  of  first  brood  codling  moth  attack  (Table  2)  it  was 
evident  that  codling  moth  would  not  be  a  serious  problem  during  second 
brood.    However,  it  was  decided  to  apply  one  second  brood  spray  on  one- 
half  of  each  plot  in  order  to  obtain  data  on  DDT  residue  at  harvest. 
Plots  2,  3»  ^»  6,  7,  8  and  10  were  divided  in  half  and  one-half  sprayed 
on  August  2-3  the  spray  materials  used  in  the  fifth  cover  spray. 

On  September  1  samples  of  apples  (Delicious  variety)  were  collected  from 
the  plots  and  submitted  to  Dr,  A.  C,  McLean  of  the  Spray  He  el  due  Depart- 
ment yaho  analysed  them  for  DDT  using  the  modified  Ounther  method.  The 
data,  e3:pres8ed  as  grains  of  DDT  per  pound  of  fruit  are  set  forth  in 
Table  6. 


DDT  Besidue  at  Harvest 
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Table  6.    Aaount  of  I2DT  at  harvest  on  Red  Delicious  reoeiTizig 
different  spray  treatments. 


Plot 
Ko. 

Treataant 

Grain  per  Pound 
of  Pruit 

2A 

2B 

B.  L.  133X  Ist  and  2nd  "brood 
B.  L.  155X  1st  "brood  only 

.OlS 
.012 

B.  L.  I55T  lat  and  2nd  brood 
L.  L.  155Y  Ist  brood  only 

.022 
.OlU 

Ub 

L.  A.-oil-nic,  1st  and  2nd  brood 
L.  A.-oil-nic.  1st  brood  only 

.OU6  1/ 
.OUO  1/ 

6a 
6b 

DDT-oil  Ist  and  2nd  brood 
DDT-oil  1st  brood  only 

.03U 
.019 

7B 

DDT-Oenicide  1st  and  2nd  brood 
DDT-Oenicide  1st  brood  only 

.026 
.017 

gA 

8B 

DDT-DH-111    1st  and  2nd  brood 
DDT-DH-111    1st  brood  only 

.030 
.022 

lOA 
lOB 

DDT  Sfflulsion  1st  and  2nd  brood 
DDT  Amilsion  1st  brood  only 

.0^2 
.028 

1/     Lead  analysis. 

The  data  in  Table  6  show  that  in  every  case  the  addition  of  one 
second  brood  spray  following  four  first  brood  sprays  increased  the  DDT 
residue  load  at  harvest.    However,  four  first  brood  9pra;yB  plus  a 
second  brood  spray  applied  approxiaately  kO  days  before  harvest  showed 
residues  well  below  the  tentative  tolerance  of  .03  grains  DDT  per  pound 
of  fruit. 

In  atnother  orchard  where  no  DDT  was  used  during  first  brood  but  a 
single  spray  of  2  pounds  ^0  percent  wet table  DDT  powder  was  applied 
August  3,  fruit  harvested  forty  days  later  showed  DDT  residues  of  •021* 
•  027*  J^3^        •O3O  grains  per  pound  on  the  varieties  Bed  Delicious, 
Q^lden  Delicious,  Eoae  and  Stayaans.    It  appears,  therefore,  that  the 
time  of  application  in  relation  to  date  of  harvest  is  a  more  ioportant 
factor  in  determining  DDT  residue  at  harvest  than  the  ntusber  of  appliea«-> 
tions  of  DDT. 
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8.  ¥•  Harnan,  H«v  York  i^ri cultural  IxperlBent  Station,  Oenera. 


Saaaonni  Conditiong 

0«n«rall3r  speakizig  little  difficulty  vas  experienced  in  coo- 
batting  the  codling  Both  in  western  Hew  York  apple  orchards  this 
pest  season.    The  first  brood  of  woras  was  very  slow  in  Baking  its 
appearance,  and  relatively  little  damage  developed.    The  second  hrood 
was  Buch  Bore  active  especially  where  there  had  heen  poor  spraying 
early  in  the  season.    ▲  small  carry-over  of  worms,  the  result  of  an 
extreaiely  light  crop  of  fruit  in  19^^;  the  presence  of  considerable 
disease  in  the  hibernating  larvae;  unfavorable  early  season  conditions 
for  insect  activity;  and  the  general  use  of  DDT;  apparently  were  all 
contributing  factors  that  may  partly  e^qplain  the  unusually  light 
attack  by  the  codling  moth  experienced  this  past  season. 

Control  Tests 

figures  on  codling  moth  control  are  given  in  the  following 
tables.    A  total  of  five  summer  applications  were  made,  three  for  the 
first  brood  woras  on  June  17 1  July  1  and  11,  and  two  for  the  second 
brood  on  August  6  and  21.    Sprays  were  used  at  the  rate  of  approxi- 
mately one  gallon  per  bushel  of  fruit  per  application.    Dusts  were 
applied  to  two  sides  of  the  trees  using  from  2-1/2  to  3  pounds  per 
tree  per  application. 


Orchard  Ho.  1 

Katerials  in  100  Qallons  Voms  in  100  Apples 

Le«td  arsenate  3  ^b.  1^*S 

DDT,  RcL.  a.  K.  &  Co.  Multicide  75W,  1-1/3  lb,  1.1 

DDT  (technical)  1  lb.;  Benzene  1  qt.;  B-I936    2  os*  1.1 

DDT,  DuPont        wettable  powder,  2  lb.  0.3 

Checks  73.5;  ^3.8;  37.I 
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Orchard  Ho*  2 

Materials  in  100  Gallons  Worms  in  100  Apples 

DDT,  DoPont  ^0%  wet  table  powder.  2  lb.  O.3 

DDT  (technical)  1  lb.;  Bensene  1  qt.;  B-I956    2  oi.  >  0.1 

DDT,  DuPont  Miticidal.  5  lb.  O.7 

Lead  arsenate  -  3  1^«  9*8 

Bothane  -  2  lb.  1.2 

Black  Leaf  155^  -  3  1^.  H.6 

Black  Leaf  155^  -  3  1^.  1.8 

DDT,  Tobacco  By-Products  Corporation  255^,  U  lb.  1.2 

Benzene  Hezachloride,  3  gamma,  3-^/^  l6.3 

Checks  kl.k;  k^.S;  25-0; 

70.5;  25.I;  33.1; 
38.7;  35.^ 


DDT  dust,  5  applications 
5^  DDT  dust,  3  applications 
3^  DDT  dust,  3  applications 


0.9 
0.3 

OA 


Checks 


37.2;  IU.8;  8.9 


These  data  indicate. that  DDT  sprays,  at  the  rate  of  one  pound  of 
actual  DDT  in  100  gallons,  were  all  about  equally  effective  against  the 
codling  moth.    Also,  that  DDT  was  noticeably  superior  to  lead  arsenate. 

TiTe  percent  DDT  dusts  gare  promising  control  of  the  codling  moth. 
Howerer,  the  orchard  in  idiich  the  dust  tests  were  made  was  not  heavily 
infested. 
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Spray  Residue 

A  full  schedule  of  five  DDT  summer  sprays,  using  one  pound, 
actual  DDT  in  100  gallons,  and  leaving  an  interval  of  approximately 
one  month  between  the  final  spray  and  harvest,  met  present  tolerance 
requirements.    Figures  on  residue  analyses  indicated  that  the  late 
season  applications  were  those  most  importemt  in  "building  spray 
deposit,  and  that  handling  incident  to  harvesting  removed  considerable 
residue.    Residues  from  DDT  dust  treatments  were  much  lighter  than 
those  on  sprayed  fr\iit. 

Seasonal  conditions  were  favorable  for  the  European  red  mite, 
Paratetranychus  pilosus  (C  &  P),  €m.d  it  developed  into  problem  numbers 
in  most  orchards.    Apple  growers  found  it  necessary  to  spray  at  least 
once  for  this  mite. 

The  red-banded  leaf  roller,  Argyro taenia  velutinana  (Wlkr.), 
was  noticeably  on  the  increase  in  all  apple  producing  sections.  A 
full  schedule  of  either  DDT  or  lead  arsenate  sprays  for  both  broods 
of  codling  moth  caterpillars  appeared  to  hold  this  leaf  roller  in 
check.    Where  abbreviated  schedules  were  practiced,  fruit  was  damaged 
up  to  20  percent  of  the  crop  in  a  few  insteuices.    In  general,  the  injury 
was  considerably  below  this  figure. 


OHIO 

C.  R.  Outright,  Ohio  Agricultural  Szperiment  Station,  Wooster. 


Temperatures  for  May  and  June  were  below  normal  and  the  season 
generally  was  unfavorable  for  codling  moth.    Per  example,  in  ISUH,  a 
schedule  of  eight  lead  arsenate  sprays  plus  oil  in  three  first-brood 
covers  permitted  72  percent  codling  moth-injured  fruits.    This  year 
the  same  schedule  in  the  same  orchard  produced  only  l6  percent  injured 
fruits. 

Over  30  different  spray  schedules  for  codling  moth  control  were 
tested  at  different  points  in  Ohio.    Practically  etll  experimental 
schedides  contained  DDT  as  the  principal  insecticide.    The  results  of 
these  trials  may  be  summarized  as  follows: 

1.  Lead  arsenate  was  ineffective  yihen  compared  to  DDT. 

2.  DDT  schedules  started  in  the  first  cover  were  not  superior 
to  those  started  in  the  second  cover.    However,  DDT  started 
in  the  third  cover  was  not  as  effective  as  when  started  in 
the  first  or  second  cover  spray. 
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3,    DDT  need  as  lov  ae  l'/2  potmd  actual,  when  trees  vere 

thoro-Q^ly  sprayed,  vas  fairly  effective.  (G-rowers  using 
3/U  pound  actual,  with  one  exception,  were  satisfied  with 
this  dosage). 

k,    A  schedule  of  DDT  2  pounds,  ^0  percent,  in  three  first- 
lirood  coTers  followed  by  three  applications  of  Black 
Leaf  kO,  1/2  pint,  oil  l/2  gallon,  Mississippi  Bentonite 
k  pounds,  and  DDT  actual  l/k  pound  gave  excellent  control 
of  both  codling  noth  and  sites* 

5.  All  season  applications  (four  or  more)  of  2>DT — oil  combina- 
tions in  almost  every  instatnce  produced  injury  to  foliage 
and  dull -finished  fruit. 

6.  All  DDT  plots  were  seriously  infested  by  luropean  red  mite 
unless  acaricides  were  used. 

7*    i^pplieations  of  dormant  oil  preceding  DDT  schedules  delayed 
mite  injury  from  four  to  six  weeks.    Some  growers  \dio  used 
dormant  oil  followed  by  DDT  escaped  mite  injury. 

S*    Sasmer  dinitro  was  generally  the  most  suceessftd  acarieide 
for  summer  use  with  DDT, 

9*    Some  damage  by  red-banded  lecif  roller  appeared  in  one  DDT- 
sprayed  orchard. 


The  use  of  DDT  in  codling  moth  problem  orchards  has  been  so 
suecessfol  that  it  will  be  quite  difficult  to  find  a  heavily  infested 
Ohio  orchard  for  experimental  use  in  19^7*    Therefore,  much  of  the 
prior  emphasis  on  codling  moth  is  being  shifted  to  work  with  the 
Soropean  red  mite. 


OKLAHOMA 

I.  1.  Ifhitehead,  Oklahoma  Agricultural  Xzperiment  Station, 
Stillwater. 


Daring  the  season  of  19^  heavy  infestations  of  codling  moths  and 
severe  injury  was  experienced  in  Central  and  Vestem  Oklahoma,  This 
appears  to  have  been  due  to  a  heavy  carry-over  from  19^  and  weather 
conditions  favorable  to  codling  moths  in  19^6.    An  unusually  early  spring 


resiilted  in  codling  moths  "beginning  their  emergence  nearly  two  weeks 
earlier  than  normal.    As  a  result,  many  orchards  were  not  sprayed 
early  enoijgh  for  the  "beginning  of  the  first  brood.    Also,  much  cool 
weather  intervened  after  emergence  started  resulting  in  emergence 
lasting  over  a  very  long  period  necessitating  two  to  three  sprays  for 
the  first  "brood.    Many  growers  failed  to  do  this  with  the  result  that 
a  high  percentage  of  the  overwintering  brood  entered  the  apples.  This 
followed  by  high  summer  temperatures  resulted  in  high  injury. 

In  Eastern  Oklahoma  as  a  result  of  a  very  light  crop  in  19^5 
the  carry-over  was  small  and  much  less  injury  occurred^ 

In  Central  Oklahoma  heavy  populations  of  the  common  red  spider 
( Tetranychus  bimaculatus  Harvey)  have  invariably  followed  when  DDT 
has  been  applied  throu^out  the  season. 

Work  conducted  during  the  19^6  season  was  directed  toward 
developing  a  spray  program  in  which  DDT  may  be  used  to  control  codling 
moth  amd  at  the  same  time  prevent  mites  from  occurring  in  injurious 
numbers. 

In  the  eacperiment  station  orchard  at  Perkins,  the  rows  of  trees 
nrnning  north  and  south  are  of  the  same  varieties.    Four  rows  running 
East  and  West  and  therefore  containing  all  varieties  were  sprayed 
regularly,  beginning  with  the  first  cover  spray,  with  DDT  (50^)  at  the 
rate  of  2  pounds  per  100  gallons  of  water.    One  and  one  fourth  pounds 
of  DN-111  (Dow  Chemical  Company)  was  added  for  each  spraying  of  Bow  1, 
The  others  were  sprayed  with  DDT  only  until  mites  appeared  and  then 
sprayed  one,  two,  or  three  times,  whichever  was  necessary  to  control 
the  mitese    The  materials  used  other  than  DN-lll  were  azobenzene, 
hexachlorocyclohexane.  Hydroxy  Pentamethyl  flavan  (DuPont),  and  Di 
(P-phenyl)  methyl  carbinole  (D.M.C.)(Sherwin-Willi  euQs),    In  all  cases, 
dilutions  were  mad©  on  the  basis  of  active  ingredients  contained  in 
the  materials  used  rather  than  on  the  amount  or  weight  of  the  m&terial. 

In  another  e3q)eriment,  11  pairs  of  trees  of  the  same  variety 
(Jonathan  and  Winesap)  were  sprayed.    One  of  each  pair  was  sprayed  with 
DDT,  the  other  with  a  mixture  of  DDT  and  varying  amounts  of  the  miticide: 
Also,  some  young  non-bearing  trees  were  sprayed  with  DDT  and  when  mite 
populations  developed,  they  were  used  as  test  trees  for  determining  the 
toxicity  of  the  miticides  tested. 

Mite  counts  were  taken  immediately  before  spraying,  the  first 
or  second  day  after  spraying  and  at  varying  intervals  following  spraying 
for  30  days.    In  taking  these  coiints,  25  to  50  leaves  were  collected 
from  different  parts  of  the  tree.    The  mites  from  these  leaves  were 
brushed  by  hand  onto  paper  disks  mounted  on  a  whirling  turntable.  The 
disks  had  previously .been  marked  so  that  each  of  four  areas  contained 
10  degrees  or  I/36  of  the  area  of  the  circle.    Therefore,  the  four 


areat  00811)11161  constituted  I/9  of  the  total  area  of  the  circle.    The  dielca 
were  painted  lightly  with  shellac  ^n&t  preirious  to  brushing  the  mites  on 
them  to  prevent  movement  of  the  mites.    It  vas  found  that  in  spite  of  the 
shellac,  many  mites  were  still  able  to  crawl  about  and  therefore  following 
the  brushing  the  disks  were  sprayed  lightly  with  carbon  tetrachloride 
i^ich  stopped  all  crawling,    ^e  disks  were  then  placed  on  the  stage  of 
a  wide  field  binocular  nicro  scope  and  all  mi  tee  in  the  marked  areas 
counted.    Since  the  four  marked  areas  contained  1/9  of  the  total  area, 
the  number  of  mites  counted  was  multiplied  by  nine  and  this  number  divided 
by  the  number  of  leaves  brushed  obtained  the  average  number  of  mites  per 
leaf. 

In  analyzing  the  data  thus  obtained,  it  was  found  that  sTich  great 
variations  occurred  in  mite  populations  during  the  intervals  between 
counts  on  both  the  check  and  sprayed  trees*  that  significant  differences 
in  the  killing  ability  of  the  materials  used  failed  to  appear.    All  of 
the  materials  used  resulted  in  hi^  mortalities  of  the  mite  populations 
immediately  following  the  spraying  but  la  most  cases  they  soon  built 
back  up  to  a  high  level* 


Table  !•    Control  of  Spider  Mites  ( Tetranychus  bimaculatus  Harvey) 


Amount  of  Active       Degree  (Percent) 

of  Control 

Material 

Ingredients 

After 

lb/100  gal. 

10  Bays 

20  Days 

30  Days 

Asobenzene 

1/2 

0 

0 

0 

1 

0 

0 

0 

2 

0 

0 

0 

Hezachlorocyclohexane 

1/2 

0 

0 

0 

1 

31 

2.6 

0 

2 

32 

0 

0 

Hydroxy  Pen tame thyl  flavan 

ifi" — 

0 

0 

0 

1 

0 

0 

0 

2 

10 

0 

0 

DH-111 

"iTV  " 

93 

«7 

67 

Dl  (P-phenyl)  methyl  carbinol 

1/2 

97 

95 

85 

1 

9^ 

95 

98 

The  data  in  Table  1,  however,  show  that  with  two  materials  (Di(P- 
phenyl)  methyl  carbinole  and  DH^IIX)  control  remained  effective  for  a 
period  of  at  least  3^  days. 


The  instructions  on  the  packages  of  DH-IH  state  that  this 
material  should  not  "be  used  vdth  arsenate  of  lead  or  alone  *»hen  the 
temperature  is  90°  F,  or  higher  or  v^en  such  temperatures  are  expected 
within  a  2^hour  period.    It  is  interesting  to  note  that  in  19^  at 
Stillwater  there  were  no  days  at  all  during  the  period  mite  populations 
were  high  that  the  temperature  did  not  exceed  90^ •    However,  ©"bserva- 
tions  made  in  I9U5  indicated  that  burning  did  not  always  follow  appli- 
cations of  DN-111  at  the  higher  temperatures  and  therefore  spraying 
with  this  material  was  continued  without  regard  to  th©  temperature. 
On  July  25,  the  temperature  was  100®  at  the  time  the  spray  was  applied. 
Despite  these  high  temperatures,  only  very  slight  indications  of  burning 
were  observed  in  any  case  and  in  most  cases  no  burning  at  all  coiiLd  be 
detected* 

Another  point  of  much  interest  brought  out  in  these  experiments 
was  that  DN-lll  when  used  with  DDT  throughout  the  season  appeared  to 
adversely  affect  the  ability  of  DDT  to  prevent  codling  moth  larvae  from 
entering  the  fruit.    It  was  noticed  throughout  the  latter  part  of  the 
season  that  the  foliage  on  the  row  thus  treated  was  in  better  condition 
than  in  the  other  plots,  but  as  the  season  progressed,  it  was  also 
noticed  that  the  fruit  on  this  row  appeared  more  wormy  than  elsewhere. 
At  harvest,  infestation  counts  were  made  in  all  plots*,    As  before 
stated,  there  was  a  very  light  crop,  many  of  the  trees  bearing  no 
fruit  at  all  and  many  of  the  remaining  trees  having  very  li^t  crops. 
As  a  result,  the  number  of  fruits  counted  on  some  plots  was  too  small 
to  be  significant.    Therefore,  the  data  was  compiled  into  but  three 
groups  as  shown  in  Table  2. 


Table  2.    Percentage  of  Apples  Infested  with  Codling  Moth  Larvae  

Treatment  Infestation 


Sprayed  throughout  season  with  DDT  and  once  or  twice  with 

miticides  31 

Sprayed  throu^out  season  with  arsenate  of  lead  53 

Sprayed  throughout  season  with  DDT  and  DN-111  69 


It  is  not  thought  that  the  data  is  sufficient  from  which  to  draw 
conclusions  but  it  gives  definite  indications  that  DN-111  as  used  in 
this  particular  experiment  counteracts  the  effectiveness  of  DDT, 

The  high  infestation  in  the  DDT  sprayed  trees  may  indicate  that 
DDT  looses  its  effectiveness  rather  rapidly  during  extremely  hot  weather 
such  as  occurred  during  the  latter  part  of  July  and  August  and  therefore 
more  frequent  applications  may  be  needed  in  hot  weather. 
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L.  0.  Centner,  Southern  OregoB  Branch  Xzperlaent  Station.  Talent. 


Weather  conditions  were  faTor&^le  for  hi^er  egg  deposition 
than  nomal       aoths  developing  froa  orervintering  larvae.    This  aade 
it  more  difficxilt  than  usual  to  ohtain  satisfactory  control  vith  lead 
arsenate.    A  calyx  and  six  cover  sprays  were  recoaaended  for  apples 
and  late  pear  varieties,  and  a  calyx  etnd  five  cover  sprays  for  Bcurtlett 
pears*    The  fruit  was  harvested  soaei^t  later  than  noraal. 

Tests  for  codling  aoth  control  were  carried  on  in  a  coaaercial 
Bartlett  orchard,  with  soae  Bosc  trees  interaingled*    Sach  plot  con- 
sisted of  eight  trees — four  randoa  replicates  of  two  trees  eac^.  All 
of  the  fruit,  both  froa  the  trees  and  on  the  ground,  was  examined  for 
wora  injury  froa  all  trees  in  each  plot*    Standard  plots  received  a 
calyx  and  five  cover  sprays.    In  aost  of  the  BDT  plots  soae  of  the 
applications  were  oaitted.    Bates  of  application  were  as  follows:  Calyx, 
April  30>  flT'st  cover,  Kby  2^;  second  cover,  June  k<^;  third  cover,  June 
19;  fourth  cover,  July  17 »  fifth  cover,  August  S;  sixth  cover  (Bosc), 
August  2^. 

Tests  were  also  carried  on  in  the  station  orchard  on  Anjou, 
Bartlett,  Bosc,  Coaice,  and  Winter  Helis  -peas'  varieties.    The  trees 
are  planted  in  blocks  of  six  rows  of  five  trees  each  for  every  variety. 
All  of  the  trees  received  a  calyx  application  of  3  pounds  lead  arsenate, 
^  ounces  deposit  builder,  and  1  quart  stove  oil.    The  west  2  rows  of 
each  variety  received  k  cover  sprays  of  water  dispersible  BDT  at  the 
rate  of  l/2  pound  of  actual  BDT  per  100  gallons  of  spray.    The  east  2 
rows  received  ^  to  G  cover  sprays  of  the  standard  lead  arsenate  schedule, 
depending  tipon  the  variety.    The  aiddle  2  rows  received  varying  schedules. 
Results  were  based  upon  the  exaaination  of  the  fruit  froa  two  trees  for 
each  treatment.    Bates  of  application:    Calyx,  April  29-May  3:  first 
cover,  May  17-^3 »  second  cover,  June  1-7 »  third  cover,  June  2U-28; 
foTirth  cover,  July  23-29;  fifth  cover,  August  10-15;  sixth  cover, 
August  22-23. 

Sjprays  were  applied  ndth  a  Bean  portable  sprayer  at  a  pressure 
of  kOO  to  ^0  pounds  at  the  puap,  using  two  leads  of  hose  with  single 
spray  guns  with  7/^^  inch  openings  in  the  discs. 

Control  by  Insecticides 

Lead  €u:> senate  used  at  the  rate  of  3  pounds  in  100  gallons  in  combina- 
tion with  a  deposit  builder  and  stove  oil  gave  the  poorest  control  of  any 
aaterials  tested.    Tory  little  lead  arsenate  will  be  used  in  the  Rogue 
River  7alley  in  19^7 1  because  it  is  becoaing  increasingly  aore  difficult 
to  control  codling  aoth  with  this  aaterial  and  because  of  the  arsenical 
residue  %diich  remains  in  the  soil. 

Both  natural  and  synthetic  cryolite  used  in  the  cover  sprays  at  the 
rate  of  3  pounds  in  100  gallons  in  ooabinatioa  with  k  ounces  of  Cryolite 
Sticker  Spreader  or  Colloidal  77  and  1  quart  of  stove  oil  gave  auch  better 
control  than  lead  arsenate. 
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Control  in  Commercial  Eartlett  Orchard 


Av .  Uo . 

Plot  and  (1)(2)  ^  Calyx       Side      Total  Fruits 

Material    Injured    Injured     Wormy      Per  Tree 


#  1  - 

Chipman  lead  arsenate, 77,  13J 
stove  oil  in  all  sprays  (Check:) 

2.3 

10.5 

12.8 

1,256 

Chipman  lead  arsenate, Z-1, 
in  all  sprays 

5.1 

14.4 

19.5 

1,585 

f3-    Astringent  lead  arsenate , Multi- 
Film,  stove  oil  in  all  sprays 

2.5 

8.6 

11.1 

1,378. 

TT~ 

lo  calyx;  GenitoxlDDT) , 77 , 
stove  oil  in  1,3,5 

0.4 

1.0 

1.4 

1,199 

#  5  - 

L.ars. , 77, stove  oil  in  calyx; 
Genitox,77,st.  oil  in  1,3,5 

0.4 

1.2 

1.6 

1,305 

#  6  - 

L.ars. ,  77 ,  stove  (jiil  in  calyx; 
Aloroo, CSS, stove  oil  in  covers 

0.5 

1.5 

2.0 

1,119 

#  1  - 

L.ars. ,77 , stove  oil  in  calyx; 
Kryocide .CSS, stove  oil  in  covers 

1.0 

3,6 

4.6 

1,421 

*  8  - 

L.ars. ,77, stove  oil  in  calyx; 
Genicide, 77, st. oil  in  covers 

2.6 

8.1 

10.7 

1,304 

#  9  - 

L.ars. , 77 , stove  oil  in  calyx; 
micr.  phenothiazine ,Z-1  in 
covers 

0.7 

1.3 

2.0 

1,027 

#10  - 

L.ars. ,  77  ,  stove  oi«l  in  calyx; 
Deenate  50W  in  1.2,4 

0.1 

1.8 

1.9 

1,369 

#11  - 

l.ars. , 77 , stove  oil  in  calyx; 
Chipman  DDT, 77 , stove  oil  in 
all  covers 

0.1 

U .  d 

0.3 

T     o  r>  o 

1 ,  clZ 

#12  - 

L.ars. , 77, stove  oil  in  calyx; 
Chipman  DDT, 77 , stove  oil  in 
1,2,3,5 

0.2 

0.7 

0.9 

1,531 

#13lBosoJ  -  L.ars. , 77 , stove  oil  calyx; 
Genicide , 77 , stove  oil  in  1,6; 
Genicide  A, 77, stove  oil  in  2-5 

0.01 

0.03 

0.04 

919 

#14lBosc}  -  L.ars. , 77 , stove  oil  in 
all  sprays 

0.8 

3.9 

4.7 

903 

(1)  Lead  arsenate,  Alorco  (synthetic  cryolite),  and  Kryocide  ^natural 
cryolite)  v/ere  used  at  the  rate  of  3  pounds  in  100  gallons;  Genicide 
(xanthone)  and  Genicide  A  (xanthone  and  DDT),  2  pounds;  micronized 
phenothiazine,  1^  pounds,  Genitox  (DDT),  Deenate  50V/,  and  Chipman  DDT 
were  used  at  the  rate  of  -J-  pound  actual  DDT  per  100  gallons,  except 
Chipman  DDT  in  the  first  three  covers  in  Plot  11,  at  f  pound  DDT;  Col- 
loidal 77,  Multi-Film,  and  CSS  (Cryolite  Sticker  Spreader),  4  ounces; 
Z-1  deposit  builder,  l/3  pound;  stove  oil,  1  quart. 

(2)  f  pound  DU-111  and  l/3  pound  Z-1  vyere  substituted  for  the  usual 
deposit  "builders  in  all  plots  except  8  and  13,  for  spider  mite  control. 

(3)  Chipman  lead  arsenate  was  used  in  all  plots  uiiless  otherv/ise  noted. 
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Control  in 

Station  ( 

Drchard 

Variety 

Material  ana  ilj 
No.  of  Covers 

JO  Oalyx 
Injured 

yo  bia.e 
Injured 

TOoal  Jo 

Wormy 

Av .  No . 

jj  rui  ts 
Per  Tree 

Anjou 

DDT,  4  covers 
u-enicide  a,  4  covers 
Lead  ars.,  6  covers 

0.0 
u .  u 

0.0 

0.4 
10.1 



10.1 

1,437 

T      C  C  Q 

1,600 

iiarti.©  zz 

DDT,  4  covers 

DDT,  1  cover,  1.  ars. 

T  a  a  A     qv»o           R  ^</^"tTAT*c3 
iuCaU.    CLX  O  .  ,     O  (JUVCXb 

U .  X 

,3  2.2 

ft  0 

.,  _  _   .  .. . 
u .  ± 

3.4 

U  •  c 

5.6 

1 ,  boo 
2,118 

Bosc 

DDT,  4  covers 

Lead  ars.,  6  covers 

0.0 
0.9 

0.6 
13.4 

0.6 
14.3 

707 
1,015 

Cornice 

DDT,  4  covers 

Lead  ars.,  6  covers 

0.0 
3.9 

0.3 

4.2 

0.3 

8.1 

965 
1,291 

(1)  A  calyx  spray  of  3  pounds  Astringent  lead  arsenate,  4  ounces 
Multi-Film,  and  1  q.uart  stove  oil  was  applied  to  all  trees  in  the  entire 
"block.     This  same  oorahination  was  used  in  all  lead  arsenate  cover  sprays 
except  the  3rd,  4th,  and  5th,  in  which  a  combination  of  4  pound  DN-111 
and  1/3  pound  Z-1,  or  some  other  miticide,  was  substituted  for  the  li/fulti- 
Film  and  stove  oil.     In  the  DDT  cover  sprays  a  combination  of  1  pound 
Genitox  (0.5  pound  DDT),  4  ounces  Colloidal  77,  and  1  q.uart  stove  oil 
was  used,  except  in  the  3rd,  4th,  and  5th,  in  which  a  combination  of 
i  pound  DN-111  and  1/3  pound  Z-1  was  substituted  for  Colloidal  77  and 
stove  oil  for  mite  control.     Genicide  A  (xanthane  and  DDT)  was  used  at 
the  rate  of  2  pounds  with  4  ounces  Colloidal  77  and  1  q.uart  stove  oil. 


Micronized  phenothiazine  (Plot  9),  at  the  rate  of  1-J-  pounds  with 
1/3  pound  Z-1  deposit  builder  in  100  gallons  gave  much  better  control 
of  codling  moth  than  lead  arsenate. 

ianthone  (Genicide),  at  the  rate  of  2  pounds,  with  4  ounces  of 
Colloidal  77  and  1  q.uart  stove  oil  (Plot  8)  gave  control  slightly  bet- 
ter than  lead  arsenate  and  also  gave  commercial  control  of  spider  mites 

A  combination  of  xanthone  and  DDT  (Genicide  A),  2  pounds  with 
4  ounces  of  Colloidal  77  and  1  q.uart  stove  oil  gave  excellent  codling 
moth  control  and  commercial  control  of  spider  mites,  but  it  greatly 
accentuated  the  russetting  on  Bosc  pears,  and  caused  a  tan  blotching 
on  An^ou  and  Gomice  pears  (station). 

The  most  outstanding  control  v^/as  obt-ained  from  the  use  of  DDT  in 
various  schedules.     Yery  good  control  was  obtained  from  the  use  of  as 
few  as  three  cover  sprays  of  0.5  pound  of  actual  DDT  per  100  gallons, 
applied  at  the  time  of  the  1st,  3rd,  and  5th  cover  sprays  of  the 
standard  lead  arsenate  schedule  (Plots  4,5),  in  spite  of  the  fact 
that  these  trees  were  intermingled  with  trees  sprayed  with  less  ef- 
fective materials.     In  1946  spider  mite  infestation  was  not  more  se- 
vere on  trees  sprayed  with  DDT  than  on  those  sprayed  v^ith  lead  arsenate 

Spray  Deposits  euid  Residue  -  Residue  and  deposit  analyses  were  made 
through  I. he  courtesy  of  R.  H.  Robinson,  Chemist,  Oregon  Ii^periment 
Station,  Corvallis.     Even  on  the  unwashed  fruit  the  DDT  residue  at 
harvest  time  was  below  the  proposed  tolerance  in  all  cases. 
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DDT  Deposits 

on  Pears  Before  and  After 

Fifth 

Cover  Spray  and 

at  Harvest 

Plot  and 
No.  of  Covers 

Variety 

Sample 
Collected 

Date 

DDT  Depo 

sit 

Plot  5 

DDT  in  1,3,5 

Bartlett 

Before  5th 
After  5th 
At  harvest 

Aug. 

TI 
Tt 

7 

9 

20 

mic / sa . cm. 

1.6 
5.3 
4.1 

p .p .m. 

1.6 
5.3 
3.8 

Plot  10 

DM  in  1,2,4 

At  time  of 
At  harvest 

5  th 

Aug. 
n 

7 
20 

2.7 

2.3 

2.8 
2.1 

Plot  11 

DDT  in  5  covers 
(f  pound  1,2.3) 

Bartlett 

Before  5th 
After  5th 
At  harvest 

Aug. 
ti 

n 

7 
9 
20 

3.6 
6.3 
6.0 

S.5 
6.3 
4.6 

Plot  12 

Di)T  in  1,2,3,5 

Bartlett 

Before  5th 
After  5th 
At  harvest 

Au<sr. 
II 

It 

—r~ 

9 

20 

2.3 
6.3 
4.4 

2.3 
6.4 
4.0 

Station 

DDT  in  1,2,3.4 

Anjou 

At  time  of 
At  harvest 

5  th 

Au£r . 
Sept. 

9 
5 

6.8 
3.1 

6.9 
2.9 

Station  ^(Upland) An jou 
in  5^  4  l.ars. 

After  5th 

Aug. 

14 

3.3 

2.9 

Station 

DDT  in  1,2,3,4 

Bartlett 

At  time  of 
At  harvest 

5th 

Aug. 
ri 

9 
20 

5.1 

4.4 

5.1 
4.0 

Station  Bartlett 
DDT  in  4th,  3  l.ars. 

At  harvest 

Aug. 

20 

2.6 

2.4 

Station 

DDT  in  1,2,3,5 

Bosc 

Before  5th 
After  5th 
At.  harvest 

Aug. 

IT 

Sept. 

9 
11 

20 

1.8 
7.0 
3.5 

1.9 
7.1 
3.3 

Station 

I)DT  in  1.2,3.4 

Cornice 

At  time  of 
At  harvest 

5  th 

Aug. 
Sept. 

30 

6.4 
3.1 

6.5 
3.2 

Wg^shing  Tests  for  Removal  of  DDT 

DDT  Residue 

Plot  Uo.                          Washing  Solution  Unwashed  Washed 

p. p.m.  p. p.m. 

Plot  10              Vatsol  to  foam  in  HGl  at  70  deg.  C.      2.1  1.9 

Plot  11  IT        n        n        a        n        n      n      fT        n  ^^q 

Plot  12  IT        n        If        n        IT        n      „      „        „  ^  ^ 


Washing  pears  in  an  acid  hath  removed  only  from  9.5J^  to  23.3JS 
of  the  residue  from  the  fruit. 
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OREGON  (Continued) 

Leroy  Childs  and  E,  H«  Ee'bineon,  Hood  Hiver  Branch  Experiment 
Station,  Hood  Hiver»  and  Oregon  Agricultural  Sbcperimen^  Station, 
Corvallis. 


Introduction 

This  report  is  confined  to  a  portion  of  the  results  in  codling 
moth  control  ©"btained  at  the  Hood  River  Station  during  the  past  year. 
Orch€Lrd  set-up  at  the  Station  is  similar  to  that  described  in  former 
reports.    For  the  most  part,  single  plots  were  used  in  19^6  consisting 
of  1  1/2  to  2  acres  each  involving  k  rows  of  trees,  20  trees  long.  The 
arrangement  started  with  Experiment  1  on  the  West,  continuing  in  sequence 
{k  trees  wide)  to  Sxperiment  8  on  the  Saet,    For  tabulating  of  control  the 
rows  were  divided  in  thirds  (long  way)  and  three  trees  sas^led  as  formerly 
in  each  area  of  the  test.    An  extensive  tmiform  worm  condition  prevailed 
in  19^5  iii  the  block  of  trees  sprayed.    The  carry-over  into  19^  was  like- 
wise extensive  as  indicated  by  moth  trap  catches. 

Basis  for  I9U6  Experimental  Program 

Based  upon  two  previous  yes^s  experiences  it  was  the  writer's 
belief  that  DDT  employed  in  2  or  3  covers  would  adequately  handle  the 
codling  moth  problem  in  the  Hood  Hiver  Area.    The  principal  ideas  in- 
volving the  19^6  investigations  were  as  follows: 

1,  DDT  used  in  randomized  single  tree  or  small  plots  surrounded 
by  conventionally  sprayed  trees,  would  not  express  the  complete 
control  value  of  DDT  such  as  would  follow  grower  usage, 

2,  It  was  believed  that  a  few  applications  of  relative  high 
dosage  were  eqoisdly  or  more  effective  than  several  low 
dosage  applications, 

3,  Control  studies  involving  extensive  acreage  ^rfaich  would  permit 
studies  concerning  effects  of  DDT  on  the  adult  or  moth  popula- 
tion amd  the  effect  of  mass  moth  population  reduction  on  worm 
control  and  its  relationship  to  a  spray  schedule, 

k.    Continuing  investigation  of  DDT  started  in  a  12-acre  orchard 
where  moth  population  has  been  recorded  for  the  past  13  years. 
This  observation  will  be  continued  indefinitely  or  until  such 
time  as  DDT  usage  mi^t  prove  undesirable.    Purpose:  To 
determine  cumulative  effects  of  extensive  moth  population  re- 
duction and  worm  control  as  related  to  future  needed  spray 
programs, 

5.    Sffects  of  delaying  cover  sprays  until  after  some  worms  had 
entered  the  fruit. 
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6.    Continuation  of  ettidiot  relatiTO  to  sita  and  voollj  aphit 
control  "both  of  vhieh  eoastitutat  tho  k»j  to  praotieal  JXDf 
usago. 

DiscttBtien 

Sho  tests  as  outlined  in  fable  1  were  a^ain,  as  in  19^, 
definitely  exploratory.    ^®  firet  ooTer  was  applied  Kay  27*29*  8oae 
stings  vere  present  and  the  soth  population  M|^«    With  the  exception 
of  k  rows  near  the  east  side,  all  of  the  orchard— >about  12  acres  was 
sprayed  with  Wf,  a  large  proportion  with  one  powid  actual  XKDf  per  100 
gallons  of  spregr.    following  the  spraying  the  orchard  was  watched  for 
further  needs.    She  moth  population  was  knocked  down  and  no  new  stings 
of  inportance  appeared  throu^out  the  area  until  ahout  July  13»  follow- 
ing irtiich  time,  although  the  noth  population  was  low,  there  occurred  a 
gradual  slight  hut  noticeable  increase*    Ve  were  not  seriously  concerned 
about  these  entrants  due  to  results  we  were  obtaining  (in  other  tests) 
relative  to  killing  effects  of  SDf  applied  after  the  worms  had  entered 
the  fzniit*    The  second  application  was  delayed  until  July  23-25*  Bie 
idea  in  mind  being  to  delay  this  spray  as  long  as  possible  so  that  it 
mi^t  exert  maximum  influence  on  second  brood  moths*    Results  obtained 
in  Xzperiments  1  to  3t  fables  1  and  S,  i^ere  the  program  wae  not 
meddled  with,  indicates  that  moth  population  reduction  doubtless 
assisted  in  the  excellent  worm  control  that  followed*    Besults  obtained 
in  ^-a  and  6-a  i^ere  the  top  l/2  of  the  trees  was  sprayed  in  the  second 
application  in  the  former  and  no  »pray  in  the  latter  further  indicates 
that  moth  reduction  contributed  to  the  control  of  worms*    Data  gathered 
in  Experiment  8  appear  to  be  out  of  line*    The  area  inyolved  consisted 
of  ^  rows  of  trees  on  the  east  side  of  the  orchard  adjacent  to  wai%e 
land.    Prevailing  wind  direction  is  from  the  west*    Many  obsenrations 
made  in  the  past  indicate  more  eztensiTe  worminess  oa  trees  so  located 
than  prevails  in  ether  parts  of  the  orchard* 

D!DT  plots  reeeired  but  2^  covers  (one  May  27-*29  and  one  July  23- 
23)  except  Xxperiment  lo.  k  which  received  3  oovers  (May  23*  June  22, 
and  July  22).    !Che  SDT  formulation  used  was  Oeenate  23-W  unless  other- 
wise indicated*  Jll  plots  except  l<-«  received  a  calyx  application  of 
lead  arsenate  3*100  plus  n.uzit  spreader.    M-111  and  Naceonal,  1  ounea- 
100,  were  used  on  all  plots  unless  otherwise  indicated. 

The  mite  problem  proved  to  be  an  enigiut  throu^out  the  season* 
There  occurred  no  early  extensive  increase.    Some  mites  were  present  at 
the  time  of  the  second  application*    Infestation  from  tree  to  tree  was 
so  variable  no  attei^t  was  made  to  determine  comparable  infestations 

occurring  in  the  different  plots* 

During  late  summer  plot  k  developed  a  rather  extensive  uniform 
infestation.    The  damage  was  of  commercial  importance  as  site  of  fruit 
was  somewhat  smaller  and  leeif  damage  extensive.    In  the  others,  even, 
where  no  adte  spray  was  employed,  Xcperiment  3,  population  was  in- 
conspicuous until  near  harvest  time*    Perhaps  the  general  use  of  a 
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■itleid«  in  the  orchard  (Applied  before  mites  were  fotmd,  tho\i^ 
probably  present)  had  something  to  do  vith  the  general  condition.  We 
believe  keeping  ahead  of  the  aites  is  a  good  idea  eren  to  the  extent 
of  spraying  for  thea  early  in  the  season  when  not  a  adte  can  be  fotind. 

Woolly  aphis  did  not  develop  in  the  saae  proportions  during 
19^  as  in  the  past.    Black  leaf  UO  as  used  in  Bzperisent  2  kept  the 
insects  veil  in  check  as  far  as  the  practical  control  of  the  insects 
are  concerned  but  probably  not  to  the  degree  needed  for  the  prevention 
of  perennial  canker-  increase.    It  was  noticed  that  some  parasites 
Aphelinus  aali  and  several  species  of  syrphids  survived  the  treatments 
as  used.    At  tiaes  syrphid  larvae  were  quite  abundant. 


Sable  1.    Codling  Moth  Studies,  I9U6  -  Variety,  Hevtovn 


Ixperi- 

Condition  of 

Fruit 

aent 

Bit  • 

Materiatls  Used  1/ 

fAmountc  T4«r  XOO  fiaHonsi 

Wo  ray 

Stung 

1 

1st  Cover.  DM  1  lb.;  DI-111,  1/2  lb. 
2nd  Cover,  same. 

.39 

95.1 

l<-a 

Sase  as  Ezperiaent  1     no  calyx. 

.U2 

3.S 

95.b 

2 

Ist  Cover,  DDT  1  lb.,  DH-111,  1/2  lb. 
2nd  Cover,  DD5?  I/2  lb.,  DH-111,  I/2  lb. 
flack  Lear  m-u,  3/*»'  tJ** 

2.1 

5.7 

93.0 

3 

let  Cover,  DDT  1  lb.,  DN-111,  l/2  lb. 

2nd  Cover,  C^nicide  A,  11/3  lb.,  Genicide, 

1/3  lb..  DDT  1/3  lb. 

1.3 

4.1 

9^.9 

\ 

1st  Cover,  DDT  1  lb.,  DH-111,  1/2  lb. 
2nd  Cover,  same  except  DDT,  1/2  lb. 
■5rd  Cover,  DDT  \l\  lb..  DH-111.  I/2  lb. 

1.2 

9U.g 

5 

Ist  Cover,  DDT  1  lb. 
2nd  Cover,  saae. 

.9« 

Kz 

95.2 

Ist  Cover,  same  as  t)*    2nd  Cover,  same,  only 
t<rp  1/2  of  trees  sprayed. 

3.2 

9.1 

88. S 

6 

1st  Cover.  DDT  1  lb..  Shell  light  oil,  2.5  qt.. 
Coll.  77.  1/^  1^..  2nd  Cover,  DDT  1  lb..  Shell 
li^iit  oil.  1  /?al..  Coll.  77.  l/^^  lb. 

2.S 

8.3 

89.2 

g-a 

Ist  Cover,  saae  as  6;  no  further  spray. 

lO.U 

85.6 

7 

Cedyx  and  6  covers  lead  eorsenate,  3  l^*t  oil, 
2  qt.  in  1,  2,  3.  plus  Coll.  77.  l/^  1^.  in 
U,  5.  6.  with  Iluxit,  2  02. 

7.3 

29.4 

66.9 

8 

1st  Cover.  DDTa,^ilb^  Shell  light  oil,  2  qt., 
2nd  Cover,  DDTEZ  1/2  lb.,  DH-111,  l/2  lb. 
Z-l.  1/14  lb. 

11.1 

86.1 

91/ 

Calyx  and  6  Covers  Lead  arsenate,  3  l^**  pluB 
Tluxit,  2  ox. 

^•5 

51.3 

U6.9 

1/    DDT  expressed  as  actual  DDT. 

2/    From  Deenate  50^- 

Ixperiaent  9  program  and  injury  that  developed  in  that  part  of  the 
orchard  used  in  the  moth  trap  study.  This  block  of  orchard  cannot 
be  directly  compared  with  Experiments  1  to  8,  inclusive. 
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iable 2.    Worm  Condition  Prevailing  in  Plots  in  th«  Orchard  in  19^5 
^ere  Some  of  the  Tests  were  Applied  in  I9U6. 


ISkG  Test  Nos. 

Percent  Won  Injury  in  Harvested  ?ruit 

19i^5 

19^ 

Worms 

Stints 

Glean 

Worms 

Stings 

Clean 

Xzperiment 

1 

18.1 

iS.k 

72.5 

•39 

95.1 

2 

15.0 

17.3 

73-^ 

2*1 

5*7 

93-0 

3 

23. s 

17.S 

6U.7 

1.3 

Ki 

9^.9 

k 

ll.g 

27-0 

65.S 

1.2 

This  tahle  indicates  the  character  of  vorm  damage  occurring  in 
plot  tests  in  19^^  and  the  extent  of  moth  carry-over  to  which  the  above 
k  tests  were  exposed — in  part— in  19^.    See  Tahle  1  for  IS^G  program. 
Two  cover  sprays  only  of  DDT  were  applied  in  Experiments  1,  2,  and  3  of 
one  pound  each.    Experiment  2  was  sprayed  with  I/2  pound  in  the  second 
cover.    Experiment  k  received  three  applications  of  1  pound,  l/2  pound 
cmd  l/U  pound.    The  area  sprayed  in  each  test  was  ^  rows  wide  eind  20 
rows  long;  approximately  2  acres  each.    The  tests  followed  in  sequence 
beginning  with  row  1  on  the  west  side  of  the  orchard  continuing  to  the 
east.    This  plan  was  followed  in  tests  1  to  8  inclusive,  Table  1. 

Ten  moth  traps  were  operated  in  the  area  involving  Experiments  1 
to  3  inclusive.    Two  covers  of  1  pound  DDT-100  were  used  with  the  ex- 
ception of  Experiment  2  where  I/2  pomd  was  employed  in  the  second  cover. 
Experiment  k  received  3  covers  at  the  rate  of  1  pound,  I/2  pound  and  l/k 
pound  DDT.    In  this  area  10  traps  caught  I83  moths  after  the  first  DDT 
cover  during  the  season.    In  a  comparable  block  of  trees  sprayed  with 
six  covers/ lead  arsenate  2,831  moths  were  caught.    At  the  time  of  the 
first  DDT  application,  3^«5  percent  of  total  moth  emergence  had  occurred. 
The  greatest  number  of  second  brood  moths  taken  in  any  2-day  period  in 
the  etrsenate  sprayed  orchard  (traps  examined  at  2-day  intervals)  was  3^0, 
DDT  22.    There  occurred  k6  days  during  the  season  tihen  no  moths  were 
caught  where  DDT  was  used  and  1^  days  in  the  lead  arsenate  area.    In  the 
DDT  sprayed  area  where  1  pound  of  DDT  was  used  in  two  applications 
(Average  Experiments  1  and  5*  Table  1)  fruit  condition  at  harvest  time 
was  as  follows:    wormy,  1.^2  percent;  stung,  k,k  percent;  fruit  free  from 
worm  damage,  S^,2  percent.    The  following  condition  was  found  in  the 
lead  arsenate  sprayed  area:  (bait  trap  area  Experiment  9*  Table  l) 
wormy,  U.^  percent;  stung,  31*3  percent;  apples  free  from  irorm  damage, 
U6.9  percent.    It  is  believed  the  high  degree  of  control  obtained  in 
the  DDT  area  was  due  to  the  combined  effects  of  moth  and  worm  control. 
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Table  3.    Effect  of  DDT  on  First  Brood  Side  Worms  Established  in  Apples 
"before  Spraying,  19^6.    (No  calyx  spray  applied) 


Worm 

Condition  (Percent) 

Ea^t  • 

Material  l/  and 

Days 

De€id  In 
Apple 

Prematurely 
Missing? 

Alive 

No. 

Spray  Date 

2/ 

June 
12 

July 
k 

June 
12 

July 
k 

June 
12 

July  U 
i/ 

W-1 

DDT  25^ 

1  It,  actual-100 
Sprayed  6/6 

12 

53oO 

^2.0 

38.0 

11.0 

9oO 

W-2 

1  lb.  actual -100 
Sprayed  6/6 

12 

^•0 

5I0O 

9o0 

5-0 

DDT  23% 

1  lb.  actnal-100 
Sprayed  6/l2 

18 

57.0 

U9.O 

29oO 

380O 

1^.0 

13.0 

W.3 

DDT  255& 

6/10  lb.  actual-100 
Sprayed  6/3 
No  spreader 

9 

U5oO 

i^6oO 

50 

9o0 

7oO 

W-Ck. 

No  Spray 

7-5 

6,0 

2I0O 

llo5 

76.U 

81.6 

1/    Nacconal  1  02. -100  used  as  spreader  in  all  sprays  except  W-3. 
2/    Days  following  first  worm  entry  before  spray  was  applied. 
3/    Includes  worms  that  mattired  and  left  apples.    No  maturity  had  occurred 
in  earlier  observation. 


The  above  table  summarizes  some  of  the  obsei'vations  made  with 
reference  to  effect  of  DDT  applied  after  worms  had  entered  the  fruit. 
The  findings  are  q^uite  similar  to  preliminary  results  noted  in  19^5* 
Killing  of  calyx  worms  was  not  quite  as  fast  or  as  effective  as  for  side 
worms.    The  results  were  as  follows.    Experiment  W-1,  dead,  percent. 
Prematurely  missing,  kO  percent;  etlive,  lU  percent.    Experiment  W-2, 
38,7  percent,  3O.7  percent,  and  20.2  percent  respectively.    W-U,  UH,5 
percent,  23.7  percent  and  25.0  percent;  unsprayed  fruit,  loO  percent  dead, 
13*0  percent  prematxirely  missing  and  79»^  percent  alive*  Approximately 
50  percent  of  the  worms  recorded  as  living  in  the  last  observation  were 
sub-normad.    In  the  second  cover  in  these  tests  lU  to  19  percent  side 
worms  allowed  to  enter  fruit  for  two  weeks  before  spraying  survived;  no 
calyx  observations  were  made. 
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Table  k. 

DDT  on 

Apples  and  Leases 

from  Hoc 

>d  Elver  ] 

^erimental  Plots, 

MicrograiBs 

per  eq.. 

oa. 

Besidne 
i^pples 

Sacperi- 

Deposit 

Ist 

Cover 

2nd 

Cover 

Harvest 

Ho. 

LeaTe  t 

i  Apples 

Leaves  .^ples 

Leaves 

Apples 

ppa 

1 

Before 
After 

17.0 

l^o2 

2.3 
19«S 

2.5 
10.1 

M 

5.1 

5.3 

2 

Before 
After 

15.2 

13.1 

1.8 

%^ 

2-0 

5-7 

5,5 

■z 

Before 
After 

»^ 

1.7 
9o2 

l«9 
6«6 

3.7 

^.0 

k 

Before 
After 

 ^ 

7.0 

1 9  D 

6«6 

3»0 

2.7 

2.9 

5 

Before 
After 

1^1, 

l.g 
IS. 9 

2«0 

6.1 

6.1 

6 

Before 
After 

20.2 

i6a 

l6,7 

5.5 
11.0 

5.1 

8 

Before 
After 

21*0 

15.  g 

l»9 
11.3 

1.7 

6aO 

7.^ 

5.5 

6.1 

1/    Por  spray  treataents,  see  faMe  1. 


Disciassion  -  Deposit  and  lemofal 

CoBusenting  first  on  the  analyses  for  deposits  on  both  leaves  and 
apples  of  sasiples  collected  after  the  firgt  cover  and  before  and  aifter 
the  second  cover  and  at  harvest  time,  the  data  for  DDT  on  the  leaves 
indicate  losses  by  decoa^ositioa  on  ezposiare  to  the        and  sun  or 
possibly  by  rain  vash  although  I  doubt  that  the  rain  contributed  very 
much  to  the  losses.    The  leaves  chosen  for  analyses  were  approximately 
the  same  sise  and  hence  smaller  amounts  of  DDT  fomd  two  months  later 
would  not  b©  due  to  increase  in  size  of  leaves.    The  apples,  on  the 
other  hand,  increased  materially  in  sise  and  therefore,  the  square 
centimeter  area  would  likewise  increase.    The  losses  on  the  apples 
between  the  second  cover  and  harvest  were  not  as  great  as  I  would  have 
anticipated.    In  fact,  I  am  of  the  opinion  that  most  of  the  DDT  dis- 
solved in  the  weocy  surface  of  the  apple  and  remained  there  with  little 
chemical  change  or  loss.    I  made  a  few  hurried  calculations  and  on  the 
basis  of  the  wei^t  of  the  apple  at  harvest  and  after  the  second  cover 
spray,  the  amount  of  DDT  found  was  nearly  identical.    With  the  spray 
program  used,  however,  none  of  the  plots  showed  a  residue  above  7  p.p.s. 
Plot  Ho.  6  however,  showed  heavier  deposits  due  to  oil.    Tou  will  also 
note  that  in  plot  5  >^ere  no  Hacconol  was  used,  a  higher  deposit  was 
fo\ind  than  in  the  other  plots  similarly  sprayed.    It  is  quite  apparent 
that  the  spotted  condition  of  the  fruit  accounted  for  the  higher  results. 
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In  the  washing  tests  I  chose  apples  from  the  various  plots 
picking  only  those  that  showed  apparent  residue  and  which  as  a  con- 
sequence showed  a  little  more  residue  deposit  upon  analysis  than  the 
average  run  apples  picked  from  the  same  plot.    The  Newtown  apples 
used  where  the  notation  "waxy"  is  indicated  were  picked  from  the 
broken  limh  of  the  tree  in  plot  1.    These  apples  were  abnormal  in 
that  they  felt  waxy.    The  results  of  the  washing  tests  indicated  that 
when  Vat sol  is  used  in  warm  water  at  about  95°F.  one  can  reply  upon 
one-third  to  one-half  of  the  residue  being  removed. 


YIBGIHIA 

C.  Ho  Hill.  Virginia  Agricultural  Experiment  Station,  Blacksburg. 

Results  of  two  orchard  tests  on  codling  moth  control  in  19^6 
are  summarized  in  Tables  1  and  2,  showing  average  number  of  "stings" 
and  "worms"  per  hundred  apples  counted.    In  counting  the  apples  all 
drops  were  picked  up  in  the  early  counts  and  all  or  up  to  a  hundred 
in  the  later  counts  (just  prior  to  harvest).    On  each  count  one  hundred 
apples  were  examined  on  two  sides  of  the  tree  using  a  ladder.  All 
sprays  in  both  tests  were  applied  in  addition  to  the  orchard's  regular 
spray  program  \riiich  included  six  lead  arsenate  covers.    The  trees  were 
randomized  and  replic&ted  four  times. 


Table  Ic    C  J.  Kinzie  Orchard,  Daleville,  Virginia 


Sprays  Applied 

on  Top  of  Regular  Orchard  FrograjQ 

No,  of 
Appli- 
cations 

Average  per  100 
Apples  Examined 
Stings  Worms 

DDT,  3/1+  lb. 

2 

Oo5 

0.1+ 

DDT,  3/U  lb. 

h 

1,0 

O.U 

DDT,  1  1/2  lb. 

2 

Dog 

O.g 

DDT,  1  1/2  lb. 

k 

Oo3 

o.h 

Black  Leaf  UO, 

1/2  pt.^,  DDT,  1/2  lb. 

k 

0.9 

0.5 

Loro,  1/2  pt, ; 

kerosene,  1  gallon 

k 

loO 

0.3 

Black  Leaf  155, 

,  (7^  nicotine  &  17$b  DDT)  3  lb. 

2 

l.if 

l.S 

Check  (regular 

orchard  treatment) 

3-1 

2,U 
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The  amoimts  of  BDT  shown  in  (Cable  1  refer  to  the  actual  amounts 
of  DBT  contained  in  the  formulations.    GeigyU  Gesarol  MZJ^  vas  used. 
The  sprays  were  applied  Kay  9*        17>  J*^®  21  and  July  1.    fhoee  re- 
ceiving only  two  applications  were  sprayed  May  9  and  June  21,    Sie  fruit 
was  exaiained  and  counts  taken  July  IS  and  19  and  iugust  26 » 


Satl©  2,    lininger  Orchard,  DaleTill®,  Virginia 


Io«  of      ^-^erage  per  100 

Sprays  implied  on  fop  of  Hegular  Orchard  Program     Appli-       Apples  Jxaained 

cations     Stings  Woms 


DDT,  3/U  lt>. 

2 

0«g 

^•0 

DDT,  3/k  Ih. 

k 

oa 

1.1 

DDT,  1  1/2  V3. 

2 

U5 

DDT,  1  1/2  lb. 

k 

0.2 

0.5 

Black  Leaf  ^^0,  l/h  pt,;  DDT,  l/2  Ih. 

k 

0.5 

0.7 

Loro,  1/2  pt.;  kerosene,  1  gallon 

if 

o.k 

2.1 

Black  Leaf  155.  Hi  aicotine  &  IJjS  DDT)  3  Xh. 

2 

1.0 

Check  (regular  orchard  treatment) 

0.5 

The  amounts  of  DDT  shown  in  Table  2  refer  to  the  actual  amounts  of 
DDT  in  the  formulations.    DoPont's  Deenate  50W  was  used.    The  sprays  were 
applied  May  10,  May  16 ,  June  19  and  July  8.    Those  receiving  only  two 
applications  were  sprayed  May  10  and  June  19*    The  fruit  was  escamined  and 
counts  taken  July  I9  and  September  l^l6. 

Codling  moth  infestation  in  this  area  was  rery  low  this  year  apparently 
due  largely  to  lack  of  fruit  the  previous  year.    Most  of  the  injury  to  the 
fruit  was  due  to  a  late  second  brood. 


TIBGIHIA  (Continued) 

M.  Voodside,  Yield  Laboratoxy,  Tirginia  igricultural  Xsperiment 
Station,  Staunton. 

On  account  of  the  very  light  crop  of  apples  in  I9U5  the  carry-orer 
of  codling  moths  in  central  Virginia  in  the  spring  of  I9U6  was  generally 
the  lightest  in  many  years.    In  orchards  which  had  borne  a  considerable 
part  of  a  normal  crop  in  l^k^  this  was  not  true,  as  the  bait  trap  catch 
of  spring-brood  moths  in  two  such  orchards  was  the  highest  ever  recorded 

here.    The  catch  in  May  in  these  two  orchards  was  2S1  and  221  moths  per 
trap. 
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The  weather  during  May  was  generally  cool  with  frequent  rains*  and 
the  emerging  moths  either  laid  few  eggs,  or  the  larvae  that  hatched  from 
many  of  them  perished.    Very  little  fruit  infestation  was  oh served,  even 
in  orchards  with  a  heavy  emergence  of  moths,  until  after  the  middle  of 
June.    Appearance  of  first-brood  moths  was  delayed  until  much  later  than 
the  time  that  has  been  regarded  as  normal.    Fruit  infestation  at  harvest 
was  the  lowest  in  at  least  1^  years.    G-rowers  who  used  DDT  were  pleased 
with  the  control  obtained,  but  it  is  unsafe  to  draw  conclusions  on  the 
past  season* 8  experience. 

Mites  were  generally  injurious  in  orchards  ^ere  two  or  more  DDT 
sprays  were  applied,  and  they  generally  caused  no  damage  v^ere  DDT  was 
not  used.    An  exception  was  an  orchard  in  which  three  DDT  sprays  had  been 
applied  in         ^JidL  none  used  in  19^6.    Here  the  infestation  of  mites 
became  severe. 


7IBGINIA  (Continued) 

W.  S,  Hough,  Winchester  Hesearch  Laboratory,  Virginia  Agricultural 
Experiment  Station,  Winchester. 

In  the  season  of  19^6  codling  moth  injury  was  below  normal.  ScifflBary 
of  more  important  tests  with  new  insecticides  is  given  below: 


Amount  in  100  Gallons  Live  Total 

(Calyx  Spray  -  Lead  3  lb.  All  Plots;  5  Cover  Sprays  Entries  Injuries 

of  Indicated  Insecticide)  ^  ^ 


Oak  Grove  Orchard 

Lead  3  lb.,  lime  2  lb. 

lOol 

I0o7 

Byanex  6  lb. 

II08 

15.9 

Velsicol-106S  20i>  Cone.  2  gal. 

10.9 

12.U 

Methoxy  DDT  50^  2  lb. 

5.2 

5.2 

Genicide  A    2  lb.  l/ 

1.6 

2.3 

50^  DDT  1  1/2  lb.  (At.  of  7  plots) 

OoU 

0.5 

Check,  not  sprayed 

68.5 

70,6 

Gather  Orchard 

DDT  1  lb.,  finely  micronized 

^.9 

505&  DDT  1  lb,,  coarsely  micronized 

18.3 

19-1 

Millers  30^  DDT  liquid  I/3  quart 

10.2 

10.3 

Millers  30^  DDT  liquid  2/3  quart 

6.2 

6.6 

Syndeet  1  pint  gj 

20.5 

20.8 

50^  DDT  1  1/2  lb.  (Av.  of  27  plots) 

1.8 

2.9 

Lead  3  lb-.,  lime  2  lb. 

17.^ 

19.0 

Check,  not  sprayed 

71.5 

71.9 

Laboratory  Tests  on  Toxicity 

Lead  3  lb.,  lime  2  lb. 

22.9 

H3.I 

Hyanex  6  lb. 

6.2 

12.7 

Vel9tcol-106g  205^  Concentrate  2  gal. 

58-7 

65.5 

Gamtox  6  lb.  3/ 
Syndeet  1  pt.*^ 

53»5 
2.0 

58.1 
5.6 

See  Tjert  pcige  for  footnotes* 
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1/    37. 5^  TfDf  and  ^5«5  zanthon« 

2/    255^  DDT  "by  weight  or  about  .22  potuad  in  1  pint 

y    About  30^  bensene  hezachloride  containing  12^  gama  iioner. 

Only  five  trees  were  sprayed  with  Yelsieol-lOSg  in  the  orchard 
and  these  were  among  trees  sprayed  with  DDT  which  almost  eliminated  the 
moth  population*    Yelsiool-106S  showed  very  low  toxicity  to  codling  moth 
larvae  in  the  laboratory  tests.    Laboratory  tests  show  comparatiTS 
toxicity  of  the  insecticides  within  a  few  hours  to  not  more  than  three 
days  after  spraying. 

DDT  Besidues.-^All  commercial  or^iards  receiving  the  fifth  cover 
in  late  July  yielded  fruit  within  the  «d50  gr^/lb.  limit  when  harvested 
in  Sept  ember »    Kig^erimental  lot®  sprayed  (sixth  cover)  on  ingust  S  and 
9  yielded  fruit  oarrying  avarage  residues  of  .0^  to  MB  gr»/lb«  i^en 
picked  on  September  9>  *^59  gs'./lb.  ^ea  picked  October 

OmM   (British  ColtuBbia) 

J,  Marshall  and  6.  f .  @.  Morgaa»  Dominion  Ibtomological 

Itaboratory,  Summerland. 

!•        Tree  Trtmk  Sprays 

.  During  19^  it  was  determined  that  idien  7  pounds  kO  percent 
dinitro»o**cre8oi  forsmlation  are  applied  with  SO  gallons  distillate  oil 
per  100  gallons  trunk  spray  aixture,  it  is  not  necessary  to  add  a 
specific  emulsifier  since  the  extender  in  the  two  types  of  formulations 
that  were  used  has  dispersive  properties.    Preaense  of  sodium  lauryl 
sulfate  emulsifier  in  trunk  sprays  tended  to  increase  the  run^off  of 
oil-dinitro-o-cresol  and  reduce  the  larval  mortality.    Addition  of  1 
gallon  oleic  acid  per  100  gallons  distillate  oil  (36  S.S.U.  Vis.  100^  T.)  - 
dinitro-o~cre80l  measureably  increased  larval  mortality.    Dinitro  secondary 
butyl  cyclohexylphenol ^  a  confound  more  soluble  im  petroleum  than  dinitro- 
o-cresol,  appeared  somewhat  more  toxic  to  cocooned  codling  moth  larvae, 

2.         Summer  Sprays  (Bxperimental) 

Dvqplicate  3  tree  plots;  Mcintosh  35  years  old;  6  cover  sprays; 
1  gallon  spray  per  box  maximum  crop  each  application;  two  gun  stationary 
sprayer  UOO  pounds  at  guns  (approximate);  check  plots  adjoined  all  ex- 
perimental plots  and  sprayed  with  natural  cryolite  k  pounds — summer  oil 
0.3  gallon  (4  sprays)  0.25  gallon  (2  sprays) — monoethanolamine-tail  oil 
soap  0.25  pound  {k  sprays)  0.12  pound  (2  sprays).    Picked  and  dropped 
fruit  checked  at  harvest,  5OO  fruits  per  tree.    Pigures  represent 
average  percent  wormy  fruit  in  whole  niimbers  for  duplicate  plots  with 
adjoining  checks.    Amounts  of  materials  per  100  imperial  gallons.  Spray 
dates;  May  23.  May  30.  7»  21,  July  26,  and  August  12. 
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Beniene  hexachloride  -  water  suspenaion  0,25 ^voad  g6sua&  isoner 
first  fire  sprays,  DDT        2  pounds  last  spray.    lUjb  (Check  2^)  12^ 
(Check  6^). 

Phenothlaiine  (Mioronised)  -  0.75  pound  -  stove  oil  1  quart  - 
soya  flour  k  ounces  first  three  sprays.    Nicotine  sulfate  UO^  10  ounces  - 
Mississippi  bentoalte  k  pounds  -  summer  oil  0«5  gallon.  Monoethanolamine 

-  tall  oil  S0S9  0.25  pound  last  three  sprays.    1^  (Check  2^)       (Check  6^). 

Cryolite.  Canadian  miop-grouad  -  k  It,  summer  oil  0,5  gal.  (U 
■prays)  0*25  gal.  (2  sprays)  •  Monoethanolamine- tail  oil  soap  0.25 
ik  sprays)  0.12  lb.  (2  sprays).    3^  (Check  3%)  5^  (Check 

To>>acco  Besidue»DDf  (Dobacine)  -  1  qt.  1^  (Check  1%)  2^  (Check  7^). 

JPg  505t  Vetta>)le    1  Ih.  (1*6  covers)  -  DyroTPhyllite  2  lb.  (3-6 
covert  e5y^  3%  (Check  1^)  2^  (Check  7^)» 

BPg  501^  lettable  1  lb.  -  1%  (Check  3^J)  3i  (Check  125^). 

gpg        Vettable  1  lb.  -  dioycloheagylaaine  dinitrooyclohexylphenolate 
20i   -  0.5  lb.  2^  (Cheek  35^)  2^  (Check  12^). 

lH)t  90^1  Vettable  1  lb.  -  Amnonlum  dinitrocyclohexyl-phenolate  2  oz. 
1^  (Check  6^)  1^  (Check 

1H)T  ^  0*5  lb.  ^  ymthone  60^  0,75  lb.  (i.e.  1.25  1^.  special 
fomlation)  3%  (Check  6^)  5^  (Check  4^). 

BPg  20^  0.5  lb.  -  RLemental  sulfur ^0^  1  lb.  «  Inert        1  lb.  (i.e.. 
2.5  lb.  special  formulation)  6^  (Cheek  4^). 

Turbine  Air  Blast  Sprayed  -  3f^»5»6  covers  only  on  a  single  g  tree  plot) 

-  BDf-tale  10^  dust  plus  stove  oil  10^4  emulsion  (monethanolamine-tail  oil  1^ 
of  stov*  oil).    About  8  OS.  DD7  and  1  pint  stove  oil  applied  per  tree  per 
^lieatiOA.    1%  (Cheek  3^). 

Klt#  Infestation* (faperimental  Plots) 

Cx7olita-oil  (eheok  plots)  -  relatively  few  Suropean  red  mite  but 
Paelfie  mite  built  up  noticeably  late  in  the  season.    Condition  of  trees  good. 
Rienothiasin*- fixed  nicotine  plot  -  somewhat  more  Suropean  red  mite  than 
cheek  plots.    Similar  Pacific  mite.    ?oliage  dark  green,  healthy.  Mildew 
not  controlled,    Bensene  hexachloride  plot  -  Suropean  red  mite  fairly 
numerous  although  not  as  numerous  as  DDT  plots.    Pad  fie  mite  fairly 
numerous.    Condition  of  Collage  fairly  good.    No  obvious  Injury  from  five 
applications  0.25  lb.  gmmma  isomer.    Blister  mite  not  controlled. 

DDT-tobacco  residue  (Tobaclne)  plot  -  very  few  mites  of  any  kind. 
Condition  of  foliage  good. 
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DDT-pyrophyllite  and  I3DT  alone  -  "both  species  sites  rerj  n-oserous. 
7olia€«  poor  because  of  aite  injury* 

DDT-D9-111  plot  -  few  red  mites,  few  Pacific  mites.    Condition  of 
foliage  good. 

DBT-ammoniua  salt  of  dinitroc/clohezylphenol  plot  -  less  mites 
than  on  any  other  trees  in  orchard*    7oliage  excellent. 

DDT>zanthone  plot  -  relatively  few  r#d  adtes  and  Pacific  mites. 
Mildew  not  controlled*    Condition  of  foliag^e  good. 

DDT->8ulfur  plot  <•  European  red  mite  numerous.    Pacific  mite  very 
few.    foliage  bleached  because  of  ]&aropeaa  red  sait©  activity.  Kany 
winter  eggs  of  this  species. 

Woolly  Aphid  Infestation 

Apparently  slight  increase  where  DDT  applied. 

June  20  «  after  3  cover  sprays  sli^t  nitr®  injury  on  Mcintosh 
where  amaoniuia  diaitrocyclohesylphenolat©  oversprayed  with  stuamer  oil 
0«3^  from  adjoining  checks.    Mo  injury  from  phenothiasine,  bensene 
hexachloride,  :mathoae,  or  SDT«    August  20  «  n©  further  injury. 


DDT  Residue  (Experimental  Plots) 

Mfi/Kfi  DDT 


Materieds  per  100  Gallons  !I^e  of  Deposits  Residue  at  Harvest 


DDT  7.S  oz,  (as  Toljacine) 

Brown  blotch  —  tenacious 

■  •  • 

Sol 

DllT*!  1  f*AtA 

6  0 

i/i/i        ID*  \bl8  pu/v  webTiaDie/ 
Pyrophyllite  2  lb. 

SpOb   —  DxOvCn 

2.7 

2aO 

DDT  0.5  lb.  (as  5Qi  Wattable) 

Spot  -  blotch 

2.8 

3.1 

DDT  0.5  lb.  (as  505&  Wettable) 
Dicycloheacylamine  dinltrocyclo- 
hexylphenolate  20%  0.5  lb. 

Spot 

2.U 

3.3 

DDT  0.5  lb.  -  ammonium  dinitro- 

Blotch  -  filB 

3.0 

3.3  . 

cyclohexlphenolate  2  oz. 

DDT  0.5  lb.  -  xanthoa©  0,75  lb. 

Blotch 

1.8 

2o9 

DDT  0«5  lb.  -  sulfur  l.f  lb. 

Spot 

2.7 

DDT  -  talc  -  stove  oil  applied 
by  turbine  tprayer-dueter 

Film 

il.l 

5.1 

3.         Somifler  Sprays  (Grover  Trials) 

Seven  growers  each  supplied  with  sufficient  DDT  50  percent  wettable 
(either  Penn.  Salt  or  C.I.L.  (DuPont)  for  five  to  six  applications  of  320 
to  ^00  gallons.    At  harvest,  infestations  compttred  to  neighboring  trees 
that  received  regular  spray  schedule  (either  cryolite-protein  spreader 
or  phenothizaine  first  brood,  fixed  nicotine-oil  second  brood). 


Codling  Moth  Infestation  at  Harvest 


Orchard  No. 

Grower  Schedule 

DDT  Plot 

(Percent) 

(Percent) 

1 

29 

13 

2 

3 

-/ 

3 

12 

3 

k 

1 

1 

5 

20 

1 

6 

15 

5 

7  Jonathan 

16 

2 

7  Newtown 

11 

5 

Average 

13 

M^tfl  ftnd  Woolly  ADhid  Infestations  (arower  Plots) 

Orcb.ard 

Woolly  Aphids 

No- 

Xuropean  Hed  Mite 

Pacific  Mite 

1 

More  numerous 

More  nunerous 

More  nunerous 

2 

More  numerous 

More  nunerous 

More  nunerous 

3 

Much  no re  nuaerous 

Little  change 

More  ntmerous 

Ho  change 

No  change 

Some  increase 

5 

Sli^t  increase 

Hot  trouble soae 

Hot  troublesome 

this  orchard 

this  orchard 

6 

Very  pxctaou&oed 

Not  troubleeoae 

Not  trouble some 

incrid&iie 

this  orchard 

this  orchard' 

7 

Coneidera1)ltt  increase 

Considerable  Incaieasd 

Ho  change 

DPg  Besidues  at  Harvest  (arovr  Hotg) 

Six  sprays        0«3  Ib.tlOO  imperial  gallout,  last  application 
first  week  in  August  resulted  in  masiffium  WT  residue  of  3«1  mg/kg. 


CAHADji.  (Continued) 

W.  Gr.  Oarlick  and  W.  L.  Putisan,  Dominion  Intomological  Laboratory, 
Yineland  Station,  Ontario. 

1.         Seasonal  Conditions  euid  Status  of  Codling  Moth  Infestations 
During  19^ 


In  the  areas  where  codling  moth  is  usually  serious  the  firait  moths 
emerged  and  the  first  larval  entries  occu:cred  on  i^bout  the  same  dates  as  in 
average  years.    Subsequent  cool  weather,  and  in  particular  cool  evenings, 
delayed  activity  and  emergence  so  that  the  peak  of  the  latter  was  approxi- 
mately a  week  later  than  it  has  been  for  several  years.    These  late  moths 
augmented  the  first  generation  moths  and,  aided  by  favourable  weather, 
gave  rise  to  much  serious  injury  in  a  few  orchards  where  the  cover  sprays 
were  completed  before  the  middle  of  July  or  had  not  been  thoroughly  applied. 
In  general  codling  moth  was  readily  controlled  by  proper  spraying. 


Ill,      Results  of  Control  Bbcperiments 


Orchard  A 


Plots  -  Large  Mcintosh,  6«»tree  plots,  duplicated  in  another  section  of  the 
orchard.    S^prayed  from  ground  with  single  guns.  20  gsdlons  per  tree.  Whole 
of  remaining  block  sprisyed  with  DDT,    Materials  per  100  Imp*  gallons  given 
below.    Actual  DDT  is  given,  the  material  used  being  30  percent  micronised 
in  pyrophyllite. 
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1  -  DDT  1  lb.  In  coT«ri  1,3»5«    I-ead  arganat©  -f  1^  oil  in  2,^,6. 

k  -  DDT  non«,  lead  arsenate  in  coven  1-^,  1^  oil  in  2-^.    Cryolite  3  and  6. 

3  -  DDT  1  lb.  in  all  six  eorers.  no  aiticide. 

g  -  DDT  1  lb.  in  coTere  1.2,3.5-    1/2  lb.  ♦  1%  oil  in  U  and  6. 

2.3,6,7  ~  All  had  DDT  1  lb.  in  six  eorers  plus  different  aiticides  in 

coTers 

Eesnlts  -  All  plots  except  U,  yielded  9^*5^  or  higher  fruit  free  from 
codling  Both  injury.    Plot  k  ran  89.U^  clean  fruit.    The  use  of  DDT  on 
the  surrounding  block  aay  have  contributed  to  the  good  results  in  Plot 
^>  idiere  no  DDT  used. 

Hesidue  ~  At  harVest  on  plots  1  and  5t  -OlS  and  .016  gr. /lb.  respectirely. 

liiropean  red  aite  •  Suilt  up  slowly  and  Tery  late  in  season;  was  not  overly 
serious  even  in  plot  3«    M^e  mites  per  leaf  (count  of  50  leaves  per  treat* 
Bent,  Septeaber  9)  6l  for  plot  5;    10  \diere  DH-lll  usdd;  3  and  k  for 
amoaiua  and  sodiua  salts  of  DHOCHP  respectively;  3  for  Xanthone;  8  in 
plot  k  and  !•  and  1  in  plots  1  and  8. 


Orchard  B 

Plote  -  Snail  plots  in  duplicate,  mixed  varieties.    Four  covers  used. 
Plot  1  Gaatox  5  pounds  (U.6^  gamma  bensene  hexachloride)  in  all  covers. 
Plot  2  DDT  1  pound  (Oeigy  IK-Uo)  in  covers  1.  2.    DDT  8  ounces  •^  li  oil 
in  3  and  ^.    Plot  3  I^bA  and  oil  schedule  (lead  arsenate  in  1-U  plus 
oil  1^  in  2-J^). 


Results  -     Tlie  benzene  hezachlorlde  gave  so  little  control  (onl;  24%  clean 
fruit)  that  the  adjacent  plots  were  undoubtedly  influenced  detrimentally. 
The  WS  plot  gave  72<f,  clean  fruit  and  the  lead-oil  78%, 

European  red  mite  -    caused  slight  discolouration  of  foliage  in  benzene 
hexachloride  plot  (others  received  oil)  but  predators  quickly  built  up  at  this 
stage  and  the  mites  were  practically  cleaned  up. 

Aphids  -  Aphis  pomi    on  inner  suckers  was  markedly  reduced  by  benzene  hexachloride. 


orchard  0 

A  small  orchard  of  Molntosh  and  Spy  received  three  covers  of  lead  with 
1%  oil  in  the  last  two,    DDT  4  oz.  per  100  Imp,  gal,  was  added  to  the  spray  in 
half  the  orchard.    Three  covers  was  Insuffio isn't  but  the  small  amount  of  DDT 
did  give  slightly  more  cpdling  moth- free  fruit  (Mcintosh  4%,  Spy  13%).  Because 
of  the  oil,  E^iropean  red  mite  did  not  become  serious  but  it  did  build  up  much 
more  rapidly  where  the  small  amount  of  DDT  was  added  to  the  spray. 


Orchard  D 

Similar  to  orchard  C  above  except  that  DDT  6  oz.  was  added  to  the  spray 
in  half  the  orchard,    counts  on  Delicious  showed  an  improvement  of  22%  clean 
fruit  where  DDT  was  used.      On  this  variety  red  mite  built  up  to  a  fairly  high 
population  (despite  the  oil  used  in  second  and  third  covers)  and,  v^ere  DDT  was 
used,  caused  marked  discolouration  of  the  foliage.    Also  calyx  depressions  on 
the  fruit  were  often  red  with  mite  eggs. 


Laboratory  TQSts  of  Insecticides  Against  Newly  Hatched  Qodling  Moth  Larvae. 

Methods  -    "Procedure  was  essentially  the  same  as  th^t  described  lii-tha-1944 
Report,  part  1,  p.  109.    Wealthy  apples  were  used  in  all  tests;    these  were 
in  rather  poor  condition  after  storage  and  may  have  been  responsible  for  some 
of  the  variations  among  replicates.    A  check  lot  of  ten  or  more  fruits,  run 
along  with  each  day»s  tests,  was  used  as  a  basis  for  calculating  the  efficiency 
of  the  sprays  according  to  Abbott* s  forraula. 

A.    Tests  with  Benzene  Hexachloride 

In  last  year's  report,  Part  1,  pp.  124  and  125,  gamma  benzene  hexa- 
chloride was  said  to  be  more  toxic  than  DDT  to  newly  hatched  codling  moth  larvae, 
on  the  basis  of  a  few  preliminary  tests  carri-ed  on  in  1945.    In  the  spring  of 
1946  work  was  continued  on  a  larger  scale  to  compare  the  tonicity  of  different 
formulations  of  benzene  hexachloride..    It  was  soon  -found,  however,  that  this 
could  not  be  done  because  of  the  very  great  variation  of  efficiency  among 
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replicates  of  the  different  formulations.    In  all  these  tests  the  fan  providing 
air  circulation  in  the  incubator  containing  the  fruit  was  run  at  a  speed  just 
sufficient  to  prevent  stratification.    Following  the  lead  given  by  some 
experiments  with  other  insects,  the  speed  of  the  fan  was  increased  to  give  ac 
air  current  perceptible  in  the  heating  compartment  but  which  could  scarcely 
be  detected  in  the  body  of  the  inculaator.      Following  this  change,  the  variation 
among  replications  was  greatly  reduced  but;  "tlie  control  given  by  benzene 
hexachloride  dropped  considerably  below  that  afforded  by  DDT. 

An  example  of  the  results  obtained  at  the  higher  fan  speed  is  given 
in  Table  1;  in  these  tests  the  fruits  sprayed  with  each  material  were  divided 
into  3  lots,  one  being  tested  irnmediately  and  the  other  two  being  he^-d  for  3 
and  6  days  respectively  at  a  temperature  of  about  SO^f.  in  a  room  with  fan- 
produced  air  circulation.    Other  formulations  of  benzene  hexachloride  tested  on 
a  smaller  scale  gave  as  poor  or  poorer  results. 

The  high  efficiency  shown  by  benzene  hexachloride  in  the  preliminary 
tests  reported  in  the  authors*  earlier  paper  was  undoubtedly  due  to  ^umigant 
action,  v;hich  was  greatly  reduced  by  a  slight  increase  in  air  movement.  The 
volatility  of  this  comround  which  enabled  it  to  act  as  a  fumigant  also  led  to 
gradual  loss  of  toxicity  of  the  residue  against  codling  moth. 

Table  1.    Relative  Toxicity  of  DDT  and  G-amma  Benzene  Hexachloride 

Average  of  4  Replicates  of  9  f'ruits  gach. 


Materials;    lb.  per  100  gal.  Age  of  spray 

Active                      deposit.            Total  Percentage 
Formulation  ingredient  pays  larvae  efficiency 


40%  DDT  spray  powder  DDT 


0.75 

0.3 

1 

344 

81.4 

0.75 

0.3 

3 

311 

76.0 

0.75 

0.3 

6 

335 

78.4 

P530 

Gamma  benzene 

hexachloride 

5.0  . 

0.3 

1 

338 

50.0 

5.0 

0.3 

3 

314 

42.3 

5.0 

0.3 

6 

330 

27.8 

B.    Tests  with  Other  Toxicants 

TWO  chlorinated  hydrocarbons  how  being  promoted,  namely  Hercules 
Toxicant  3956  (a  chlorinated  terpene)  and  YelBicol  1068  (a  mixture  of  isomers 
with  the  empirical  formula  O-^q  HgCl3)  were  tested  in  comparison  with  DDT. 
Results  in  Table  2  show  that  in  these  tests  both  materials  apparently  had  negative 
efficiencies,  i.e.  more  larvae  entered  fruits  sprayed  viith  3956  and  ,1068  than 
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the  unsprayed  checks,  although  this  result  \ms  probably  fortuitous. 

Table  2.    Relative  Toxicity  of  Hercmles  Toxicant  3956,  Velsicol  1068  and  DDT» 

Averages  of  4  Replicates  of  9  Fruits  Each 


Toxicant  per  100  gal. 

Formulation 

Total 
larvae 

Percentage 
efficiency 

DDT  0.3  lb. 

G-esarol  AK-40 

351 

78.6^ 

Hercules  Toxicant 
3956      0.3  lb. 

25%  wettable  spray 
powder 

322 

"13.6^ 

Velsicol  1068 
0.3  lb. 

10^  in  TNiiite  oil  emulalfled 
with  Gal.  caseinate  328 

Effect  of  DDT  on  Adult  Codling  Moths 

Orchard  trees  were  spr^ed  on  July  12  with  1  lb.  actual  DDT  per  100  imp. 
gal.    (50^  DDT  micronized  in  pyrophyllite) .    Twigs  were  collected  1,  3,  8  and  I4 
days  later  and  placed  in  bottles  of  wet  sand  in  battery  jars  with  newly  emerged 
adult  codling  mothH  (usually  6  males  and  6  focnales  per  jar)  together  with  a  bottle 
of  water  containing  a  wick  to  supply  moisture  for  the  moths.    Comparable  series  were 
run  mth  tmgs  from  unspiayed  trees.    In  some  of  the  later  tests  scarcity  of  males 
probably  resulted  in  a  few  unfertilized  females  and  consequently  low  oviposit  ion,  but 
this  applied  equally  to  both  treatments  and  checks.    Results  were  as  follows: - 

Table  3.    Toxici^ty  of  DDT  to  Adult  Codling  Moths 


Age  of  spray  deposit 


1  day  3  days  8  days   I4  days 

DDT    check    DDT  check       DDT  check      DDT  fliheck 


Av.  longevity         males  1.9      6.4     3.3    7.0  3.O    6.6  5.O  8,7 

in  days              females  2.0     6.7     4.0    8.2  3.5    7.7  6.3  10.4 

AV.  no.  ef  egp^s  3aid  0      25.5      0.5  I5.2  8.3  I9.9  12.6  12.1 

per  female 

Total  rainfall  between  0                   0  0.26  in.  O.4O  in. 

spraying  and  testing 


Under  orchard  conditions,  vhere  the  moths  would  spend  the  day  resting 
on  DDT-covered  foliage  and  bark,  the  spray  would  probably  cause  death  more  quickly 
than  in  the  battery  jars  where  they  rested  most  of  the  time  on  the  glass.    It  appears 
that  the  moth  populstion  of  an  orchard  vjould  be  practically  eliminated  at  the  time 
of  spraying  with  DDT  and  that  those  eraerging  for  at  least  a  week  later  w)uld  have 
their  reproductive  capacity  greatly  reduced,  at  least  under  the  relatively  dry 
conditions  prevailing  during  the  test. 
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▲TTSTRALU 

▲•J*  lieholton,  BlTlslon  of  Xeoxiomio  Intonologjr,  Council  for 
Seientifio  And  Industrial  Research,  Canberra  City,  C, 
(Chalraan,  federal  Cedllng  Moth  Conittee). 


!•        Ixtraet  fron  Annual  Beport  for  19^3-46,  Tirus  sect  ion;  codling  aeth. 

The  field  esperlments  he^un  in  the  instrallan  Capital  Territory  in 
19lp4J^5  vere  continued  in  19^3-^6  at  Jerraaboaberra  in  a  plot  of  1?0  trees 
eontainine  the  Tar  let  lea  Jonathan,  branny  Saith,  Macintosh  Red,  Twenty 
Ounce  and  Cooker*    Six  treataents  were  ^plied  to  flTe  randoaiied  plots  of 
k  trees  each*    ▲  calyx  spray  and  6  corer  sprays  were  applied  froa  October 
19>         to  lebruary  22,  19^.    Treataents  weres 

!•    0*1^  DDT-solTent  naphtha  eaulsion. 

2«    0»1^  66€~80lTent  as^htha  eaulsion* 
3.   0,1^  666  wmsii. 

K    k  Ibe  lead  arsenate,  1  lb,  c^aeiua  caseinate  4  0*023^  ^T» 
solvent  naphtha  emulsion  to  100  gallons  water. 

5*    k  lb.  lead  arsenate,  1  lb.  ealeius  caseinate,  2  l/2  lb»  10f( 
SDT  pyrophylllte  powder  to  100  gallons  water. 

6.    3        lead  arsenate,  1  gallon  li^ite  oil  to  100  gallons  water 
except  1/2  gallon  only  in  calyx  application. 

Results  were  of^  the  saae  order  of  effectireness  on  both  dropped 
and  hartested  fruits.    The  restO^ts  on  harrested  fruit  were  as  follows: 


Treat* 

Vo» 

lo. 

Total 

Percent 

aent 

Infested 

Clean 

lo. 

Infesta- 

Ve* 

?ruit 

fruit 

fruit 

tion 

I 

1.3«9 

10.»^37 

11,826 

11.7. 

2 

2,179 

2. 86  J 

76*0 

I 

2,838 

2.276 

3.m 

55.^ 

I.3O8 

8,7»« 

10,036 

13.1 

5 

8^2 

5.^1 

6.323 

13.3 

6 

1.287 

10,099 

11,386 

11.3 

-  90  - 


The  general  conclusion  arrived  at  from  this  ejqperiment  is  that 
Ool  percent  DDT-solvent  naphtha  emulsion,  or  quarter  strength  DDT 
either  as  an  emulsion  or  as  a  suspension  plus  lead  arsenate,  are  as 
good  for  the  control  of  codling  moth  as  lead  ar senate-white  olio 
Neither  of  the  mixtures  containing  666  is  of  any  value  for  this  purpose. 

No  severe  outbreak  of  Bryohia  praetiosa    or  red  spider 
Tetranychus  urticae  occurred  on  the  experimental  plot,  "but  this  may 
have  been  due  to  stringent  winter  control  measures  followed  "by  a  spring 
application  of  lime-sulfur. 

At  the  end  of  the  season,  however,  the  numbers  of  mites  had  in- 
creased appreciably,  and  considerable  numbers  of  eggs  were  deposited  on 
fruiting  spurs,  limbs,  etc.    In  May,  ten  fruit  spurs  for  each  of  the 
treatments  Od  percent  DDT-solvent  naphtha,  0.1  percent  666  BPU88M  and 
lead  arsenate  white  oil,  were  collected  at  random,  two  spurs  from  each 
replication,  and  the  number  of  mite  eggs  on  each  were  countedo  These 
numbers  were  compared  with  those  obtained  from  ten  spurs  collected  from 
an  unsprayed  adjacent  orchard.    The  figures  are  ae  follows: 


Mite  Egg  Count 8  from  Experiment  Blocks, 
ri  sk '  8  Orchard ,  J errabonberra ,  gU,  5i> ^6 . 


No.  1 

No.  3 

Noo  6 

DDT 

666 

Lead  Arsenate 

Control 

Emulsion 

SP^88M 

mite  Oil 

185 

58 

1017 

192 

101 

58 

852 

983 

1^9 

112 

872 

1078 

233 

70 

536 

3k2 

15^ 

298 

530 

132 

25H 

122 

1^7 

105U 

181 

73 

229 

15U8 

37^ 

68 

316 

1368 

3O8 

61 

371 

1318 

263 

88? 

9122 

2202 

5753 

Av, 

per  912 

220 

96 

575 

twig. 

It  will  be  seen  that  spurs  treated  with  DDT  carried  double  the 
mamber  of  eggs  on  the  untreated  spurs  and  that  666  had  half  as  many 
again  as  the  control.    Spurs  treated  with  lead  ar senate-white  oil  only 
carried  half  the  number  of  eggs  on  the  controls.    Thus,  neither  DDT  nor 
666  are  good  acaracides;  666  is  better  than  DDT,  and  lead  arsenate- white 
oil  gives  adequate  control. 
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It  it  worth  noting  that  in  thre«  other  dittriott  near  Canberra, 
howerer,  lertra  outbreaks  of  these  pests  did  occur  following  the  use  of 
DDT*    Che  first  district  affected  was  at  Tass.  where  two  rows  of  Bom 
Beauty  appl*s  in  the  centre  of  a  large  orchard  were  treated  with  0.025 
percent  DDT  suspension,  plus  lead  arsenate  5  pounds  to  100  gallons 
throu^out  the  year*    Xzcellent  control  of  codling  aoth  resulted,  hut 
by  January  7f  19^  >  *         b^a^y  infestation  of  Bryobia  aite  caused  the 
trees  to  appear  rery  sickly.    Vith  the  exception  of  four  trees,  all 
affected  trees  were  sprayed  with  0.75  percent  %diite  oil*    This  effee- 
tirely  controlled  the  mite,  but  a  nuaber  of  apples  suffered  froa  oil 
bum.    Of  the  four  trees  left  untreated,  two  were  left  as  controls  and 
the  other  two  treated  with  a  new  aaterial  "Dynone"      Dow  DI-lll)  a  new 
acaracide  for  fruit  trees  containing  dicyelohezlaaine  dinitrocyclo<- 
hexylphenate  for  the  control  of  red  spider.    One  tree  was  treated  with 
half  strength  "Dynone"  or  1  pint  in  2^  gallons  of  water  on  January  11. 
On  January  17*  six  days  later,  tKe  tree  was  quite  free  of  all  lining 
Bites  and  aost  eggs  on  the  tree  were  dead.    ▲  few  lining  eggs  reaained 
ia  inaccessible  places  aissed  by  the  spngr. 

On  this  date,  the  saae  tree,  together  with  the  second  tree  to  be 
treated,  were  sprayed  with  0.1  percent  DDT  solTent  naj^tha  with  half 
strength  "Dynone"  as  shown  above  incorporated.    The  teaperature  at  the 
tiae  of  application  was  9^    in  clear  sunny  weather,    i^proxiaately  3 
gallons  per  tree  were  applied.    On  January  ^th,  seren  days  later,  both 
trees  were  free  froa  aites  and  very  few  viable  eggs  could  be  found. 
Heither  tree  showed  any  signs  of  in^iury,  either  on  leaves  or  fruit, 
even  though  the  application  had  been  aade  in  the  heat  of  the  day.  The 
reaednder  of  the  trees  treated  with  white  oil  were  becoaing  reinfested 
on  this  date  froa  the  hatching  of  viable  eggs.    lo  further  "Dynone" 
sprays  were  applied  because  of  a  lack  of  aaterial  and  re-infestation  of 
the  two  treated  trees  began  about  10  days  later  from  eggs  in  inaccessible 
places  not  reached  by  the  spray.    The  results  of  this  saall  field  trial 
suggest  that  a  coabination  spray  of  0.1  percent  DDT»solvent  naphtha  and 
"Dynone"  aay  be  safely  applied  to  apples  during  hot  weather  and  that 
the  aixture  will  effectively  control  Bryobia  outbreaks  following  the 
use  of  DDT  for  the  control  of  codling  aoth. 

▲t  Ooulbum,  60  acres  of  i^les,  3*^  acres  of  iihieh  were  3^70 
years  eld,  were  treated  with  5  pounds  of  lead  arsenate  and  2  l/2  pounds. 
DDT  dust  per  100  g^ons  throughout  the  season.    Codling  aoth  had  been 
especially  difficult  to  control  previously.    The  DDT  lead  spray  ga.ve 
excellent  control  of  codling  aoth  until  the  end  of  January  when  a 
critical  spray  was  aissed  because  of  aechaaical  breakdown.    Moth  in- 
festation  at  harvest,  however,  did  not  aaount  to  acre  than  3  percent. 
By  aid- January,  however,  a  serious  outbreak  of  Bryobia  aite  had  developed, 
and  reaained  heavy  for  the  reaainder  of  the  season* 

At  Batlew,  two  (branny  Saith  apple  trees  were  treated  with  0.1 
percent  DDT- solvent  naphtha  eaulsion  throu^out  the  season.    Ag&ia,  good 
control  of  codling  aoth  was  achieved,  but  in  February  a  serious  outbreak 
of  red  spider  Paratetranychus  uxticae  developed. 
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Shut,  %h%  g&n9T$l  6zp«rienc«  in.  commercial  orehardt  in  dry  tal)le« 
land  araac  hat  baaa  that  i^ood  control  of  codling  a»th  ccun  achieved  "by 
the  use  of  SDT  tprayot  'but  that  lerioiis  outbreaks  of  mite  and  red  spider 
dereloped  in  January  and  February,  Until  these  pests  can  be  controlled, 
either  by  combination  sprays  or  split  schedules,  the  general  use  o*f  DOT 
cannot  be  safely  recommended. 


iirSZiAIiU  (Continued) 

2.        ITiiiiierj  of  esqperiments  with  apples  on  Jfurrvmbidgee  Irrigation 
Area  by  S.  J«  Waeon,  Intomologist. 

She  main  object  was  to  ascertain  the  efficiency  of  D.D.T,  at  an 
amolsion.  for  the  control  of  codling  moth,  and  to  observe  its  effects 
OA  tree  and  fruit  grovth»    Obtervationt  were  alto  mads  on  the  effect 
of  9.0. f,  on  the  incidence  of  other  pettt  liable  to  attack  pome  fruit 
tr«et  during  the  growing  period,    from  the  result t  it  can  be  concluded 
that  S.S.f.  it  only  tli^^tly  more  efficient  than  arsenate  of  lead  on 
tha  Mnrraibidgee  Irrigation  Area.   Khlle  no  tpray  injury  from  D.DaT. 
WM  obterved,  red  tpider  and  woolly  aphid  infestationt  greatly  in» 
eraatod  on  treet  treated  with  B.D.f,,  at  compared  with  thota  giren  the 
ttaadard  treatment,  and  tpraying  with  B.D.f .  proved  very  much  more 
cottly. 

Treatments  and  results  following  a  calyx  application  and  five 
caver  sprays  were  as  follows: 


frefttMat 

Total 
fruit 

Percent  of  fruit 
Infested  Stung 

Wf  eolveat  naphtha  emulsion  containing 
O.li  of  DDT 

6,089 

0.6 

Lead  arsenate,  5-100,  *  calcium 
eateiaate,  1<«100,  in  calyx  and  tdiite 
oil,  1  gaL.^100  in  Itt,  2nd  and  3rd 
covert,  and  1  ^t.-lOO  in  Uth  A  3th  coven 

5.626 

2.3 

2.0 

G. 

Same  at  (B)  except  DDT  at  in  (▲)  used  in 
lieu  of  lead  arsenate  in  2nd  and  kth 
covert . 

5.016 

1.7 

1.1 

D. 

TZnsprayed  check. 

7,000 

5^.5 

0.6 
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▲USffRALIA  (Continued) 

3^         9QBaar7  of  ezperiaeati  usln^  DDT,  666,  and  lead  arsenate  at  Orange 
"bj  0*  Paefield,  A«tistant  Xntonologiet  and  J.  Hol'beohe,  Trait 
lattructor. 

DDT  spray,  at  a  concentration  of  0.1  percent,  ifat  outstanding  im 
controlling  codling  moth  ( Cydia  poaonella)  infestation  of  Jonathan  and 
Q^rtOLOj  So&ith  apples  in  coaparison  vith  lead  arsenate  and  0.1  percent 
"666"  sprays  at  Htntle/ 'during  the  13^5*^  season.    The  aTerage  in- 
festation of  Jonathan  and  Oranny  Smiths,  r@spectiTely,  were  1,2  and  2«7 
percent  in  the  DDT  plots,  11*^  and  l6.3  percent  in  the  lead  arsenate 
plots  and  k^.k  and  59«6  percent  in  the  *iSS^  plots.    The  Jonathans  re- 
etived  a  calyx  and  6  ooTer  spray ••  the  Granny  Smiths  a  calyx  and  7  coTer 
spray 

Over  90  percent  of  infested  fruits  from  trees  sprayed  vith  "666" 
had  t»een  entered  through  the  calyx. 

Analysis  of  the  results  (using  inTorse  sine  tramsformatios)  hy  com- 
paring the  percentage  of  infested  fruits  repealed  a  significantly  lower  in 
festation  in  the  DDT  plots  than  in  the  lead  arsenate  plots,  and  also  a 
signific€ULtly  lover  infestation  in  the  lead  arsenate  plots  than  in  the 
■666"  plots. 

A  heaTy  infestation  of  red  sites  (Bryohia  -praietiosa)  dsTsloped  on 
the  DDT-sprayed  trees  in  Deoemher  and  vas  controlled  hy  oEe  application 
of  vettahle  sulfur  early  in  January.    No  red  mite  infestation  developed 
on  leetd  arsenate  euid  ^666 "-sprayed  trees. 


▲USIBALIA  (Continued) 

^.        Codling  Moth  Control  Experiment,  1943»^.    Stanthorpe  District  •» 
^eenslaad. 

Purpose;    To  coiqpare  coyer  qprays  containing  BDS  or  666  vith  those  at 
present  used  for  codling  moth  control. 

Design  and  Layout t  TiTS  randomised  blocks,  each  of  fire  single  tree  plots 
The  first  three  blocks  vere  situated  in  apple  trees  of  the  Jonathan 
Tariety,  the  fourth  and  fifth  in  Vine saps. 

Treatments: 

A  -  Vhite  oil,  1/3  gallon;  nicotine  sulfate,  1  pint;  vater,  SO 
gallons. 
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AO  -  Lead  arsenate,  2  l/2  poTinda;  white  oil  1  l/3  gallons;  %fatep, 
go  gallons  -  for  first  three  cover  sprays.  l*hite  oil,  1  l/3 
gallons;  water,  SO  gallons  -  for  subsequent  coyer  sprays. 

DH  -  DDT  >  0«1  percent  spray  made  up  froa  a  concentrate  with  13*3 
percent  DDT  in  a  solyent  naphtha  hase. 

DC  -  DDT  -  0*1  percent  spray  made  up  from  a  mayonnaise  concentrate 
with  20  percent  DDT  in  an  aromatic  oil  base. 

(}  -  Oammexane  0.013  percent  spray  made  up  from  a  mayonnaise  con- 
centrate with  13  percent  666  in  an  aromatic  oil  base  for  first 
two  cover  sprays.    Increased  to  0.026  percent  for  subsequent 
sprays. 

Treataentt  AO  and  (}  were  raried  during  the  experiment  -  AO  as  in- 
dicated after  the  first  three  sprayings  because  of  the  heaTjr 
arsenical  residue  then  showing  on  both  fruit  and  foliage;  0  after 
the  first  two  treataents  booauso  intoria  oxMiinations  showed  that 
at  the  weaker  strength,  the  spray  was  giTlag  no  apparent  control. 

Tpeataent  Applications; 

All  experimented  trees  received  a  calyx  spray  consisting  of 
lead  arsenate,  2  l/2  pounds,  water,  80  gallons,  on  ISth  October,  19^3< 

Cover  sprays  of  the  various  treatments  were  applied  as  follows; 


2  Nov.  191+5)  Variety 
22  Nov.  I9U5)  Jonathan 
13  Dec.  19U5)  (Karly  maturing) 

2  Jan.  19U6) 
29  Jan.  I9U6 
20  feb.  191+6 
12  Mar.  19U6 


Variety 
Winesap 

(Late  maturing) 


Harvesting:    Variety  Jonathan  was  harvested  30  and  3I  January  and  1  yebruary. 
Variety  Winesap  was  harvested  26  and  27  March.    Interim  examinations 
of  Winesap  windfalls  were  made  on  I9  Xebruary  and  12  March. 

The  numbers  of  harvested  and  windfall  fruit  from  all  trees 
were  separately  recorded. 


Results;    Bie  trend  of  the  data  may  be  ascertained  from  the  following 
table. 


Percentatge  Harvested  yruit  Jree  from  Codling  Moth  Danage 


Jonathan 

Vine  tap 

A. 

Oil-nicotine  stilfate 

97.^ 

90.6 

AO 

Lead  arsenate-oil  * 

97.1 

92.6 

DN 

DDT  in  solvent  naphtha 

96.5 

97.6 

SC 

DDT,  mayonnaise 

96.0 

95-9 

& 

Qaamezane 

81.2 

750 

-  i.ao 

-  0.658 

At  1%  level  of  significance: 

Jonathans:      A,  AO,  DN  and  DC  hetter  than  a. 

Vinesaps:       A,  AO,  DK  and  DC  better  than  0.  1 
DN  and  DC  better  than  A. 
DN  better  than  AO. 

At  5^  level  of  significance: 

Wine sap:         DO  better  than  A. 

Conclusions: 

!•    DDT  cover  sprays  applied  as  required  by  the  official  lure  timing 
service  are  probably  rather  more  efficient  than  the  white  oil- 
nicotine  sulfate  and  lead  arsenate — white  oil  for  codling  moth 
control. 

2*    OcuBsexane  sprays  at  the  concentrations  used,  are  of  doubtful 
value  in  controlling  the  pest. 

3,    DDT  sprays  accentuated  %rooily  aphid  infestation  and  probably 
could  not  be  used  iinless  counter  measures  are  available  to 
keep  this  pest  in  check.    The  woolly  aphid  position  remained 
normal  on  gaamexane- treated  trees* 

DDT  sprays  and,  to  a  lesser  extent,  gaauaexane  sprays  allowed 
red  mite  to  get  out  of  hand.    The  mite  poxjulation  was  mixed, 
with  Bryobia  pretiosa  and  Tetranyehus  urticae  Koch,  both 
numerous. 


▲USfRALIA  (Contixmad) 


5.        Codling  Both  control  •zperlBontt,  TktaanlA,  19^5-46  'by 
L.  V.  Minor,  XntoBOlogltt. 

Daring  the  19^5-^  season  an  eiperlaent  vas  condxioted  to  deteralae 
the  relative  efficiencies  of  DDT  and  Oaattezane  In  controlling  the  codling 
Both  Qjdla  poBonella  L* 

Materials  and  Methods: 

fhe  BPg  egalslon  was  of  the  aagronnalse  type  and  contained  20  per- 
cent V/V  Wt»    fhls  OBnlslon  %ias  used  at  a  concentration  of  1  part  in 
200  of  water— the  final  spray  containing  0»1  percent  SDT. 

flaBBexane  eBolslon,  This  enulslon  was  also  of  the  aajonnalse  type 
and  contained  1$  percent  W/V  gaBsezane.  This  was  used  at  a  concentration 
of  1*130  <-  again  being  a  0*1  percent  gaBmezane  In  the  final  spray. 

A  hlock  of  SO  VllllaBs  hon  Chretien  pear  trees  was  used  for  the 
ezperlaent.    There  were  5  i^epllcates  of  each  of  the  three  treatBents* 
there  being  6  trees  la  each  plot. 

Sprays  were  implied  at  a  pressure  of  approzlaately  300  pounds  per 
square  Inch  on  the  following  dates:    Calyx,  l6th  October,  194^;  and  let 
Cover,  9th  loTeaber,  19*^5;  2nd  Cover,  11th  JantMtfy,  19^. 


Results: 


Mean 

 Schedule   Percentage  Infestation 

Lead  arsenate  (powder)  3  lb*/lOO  gallons  7«3 
0.1^  DDT  1.2 
0.1^  QaoBexane  27«S 


The  figures  of  the  percentage  Infestation  of  each  plot  after  being 
transferred  to  angles  (angle  «  arsln   ^STTS^tSZSgW)  were  subjected  to  an 
analysis  of  variance,    from  this  analysis  it  was  shown  that  the  resxilts 
obtained  with  the  DDT  eBolslon  were  significantly  better  than  tho«e  froa 
either  of  the  other  schedules.    TortherBore,  the  Infestation  resulting 
froB  the  use  of  the  gasBezane  was  significantly  greater  than  that  for 
lead  arsenate. 

In  view  of  the  eztreaely  poor  results  obtained  with  gaDBezane,  an 
ezaal nation  was  Bade  of  the  eaulsion  used  in  the  tests.    This  eaolsion 
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was  fovnd  to  be  faulty  since  there  was  a  marked  tendency  for  the 
gasmexane  to  crystallise  out  of  the  spray  prior  to  being  applied,  Oie 
results »  therefore,  aay  be  partly  or  idiolly  due  to  this  faulty  emoleioa 
although  results  of  other  workers  indicate  that  gaanexane  is  not  effee- 
tiTe  against  the  codling  moth. 

The  BDT  residues  on  picked  ftuit  ranged  from  1,3  to  6«0  p.p.a. 
The  trees  upon  which  the  ezperiaeats  were  conducted  were  not  infested 
with  Bites,  consequently  no  eridenoe  was  obtained  as  to  the  effects 
of  any  treatment  upon  the  mite  population. 


▲USTBALIA  (Continued) 

6.        Codling  moth  control:    DDT  trials  la  Tietoria  by  f.  W.  Hogaa, 

Senior  Sntomologist  and  £.  M.  Stephens,  Assistant  Satonologist. 

▲  summary  of  results  published  la  The  Journal  of  the  Department 
of  Agriculture ,  Victoria,  Aastralla  September  l$kb  is  as 

follows: 

DDT  has  giTsn  excellent  control  of  codling  moth  ia  tests  conducted 
in  three  separate  localities  in  Victoria,    Spraying  the  trunks  and  butts 
of  the  trees  %dth  DDT  emulsion  did  not  gire  any  IsproTement  ia  control* 
Development  of  mites  occurred  late  in  the  season  on  soTeral  plots,  but 
although  they  were  not  a  serious  problem,  the  oumulatiYe  effect  of 
seyeral  season's  spraying  will  be  of  special  interest.    The  foliage  of 
DDT  sprayed  trees  was  lifter  in  colour  than  those  sprayed  with  lead 
arsenate,  and  leaf  fall  occurred  later. 

The  two  types  of  emulsion  tested  were  equally  effeotiTe  oa  all 
except  one  of  the  plots,  but  the  DDT  residues  were  higher  oa  emnlsioa  A 
(a  20  percent  DDT  emolsion  in  a  petroleum  eolTent)  and  a  reaction 
attributed  to  the  solrent  occurred  on  apples  sprayed  with  emnlsioa  B  (a 
13  percent  DDT  emulsion  in  a  coal  tar  solvent  naphtha).    Analyses  of 
fruit  for  DDT  showed  that  some  of  the  residues  were  beyond  the  statutory 
limit,  but  the  development  of  schedules  giving  lower  residues  should  not 
be  difficult. 
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VASHIIOfOI 

V.  J.  O'Neill,  Tree  Truit  Branch  Izperinent  StatiOA,  Wesuitehee, 

Treatments  for  control  of  the  codling  Both  were  carried  out  en 
3^-  to  U0-7ear  old  Winesap,  Jonathan  and  Delicious  apple  trees.  The 
treatnents  used  €aid  dates  they  ve7<B  ai>plied  are  giTon  in  Table  1  and 
the  plot  flurrangement  and  results  are  shovn  in  ?lgure  1.    There  iMts  no 
apparent  spray  injury;  hoveyer,  veak  trees  shoved  characteristic  folia^ 
hum  which  Bay  ha^e  heen  independent  of  the  sprays  applied* 

Ihe  results  indicate  that  two  first  brood  applications  of  DDT 
at  1  and  3/U  pounds  per  100  gallons,  respectively,  were  as  effectire 
as  four  applications  at  concentrations  of  1,  3/^»        l/2  pound 

per  100  gallons,  respectiyely.    The  nuaber  of  second  brood  sprays,  re* 
quired  for  codling  moth  will  probably  not  exceed  one  spray  at  l/2  to 
3/^  pounds  applied  in  early  July,, 

Mites  will  present  a  problen  %rith  this  spray  prograM  and  probably 
require  the  addition  of  acaricides  in  the  second  and  third  sprays  with 
additional  aite  sprays  only  in  late  July  and  August. 


DDT  Besidue  at  Harvest  Time 

Where  three  or  four  first  brood  sprays  were  applied  the  DDT  residue 
at  harvest  tine  was  not  high  enou^  to  require  washing  the  fruit.  Where 
three  or  four  first  brood  sprays  and  one  second  brood  spray  was  applied 
on  August  l^th  the  DDT  residua  at  harvest  tlae  was  equal  to  or  less  than 
the  present  infomaT  tolerance.    Where  five  first  brood  airplane  dusts 
were  applied  followed  by  two  second  brood  ground  sprays,  l6  ^out  of  3^ 
programs  were  equal  to  or  over  the  present  tolerance*    Of  the  remaining 
ik  programs  only  three  had  a  residue  low  enough  that  they  could  be  oon» 
sidered  a  safe  figure.    Where  the  total  season  spray  program  consisted 
of  only  three  first  brood  sprays  on  Common  Delicious  the  additiom  of 
mitieides  did  not  increase  the  DDT  residue  deposit  to  a  point  where 
washing  would  be  required.    The  addition  of  petroleum  oil  in  excess  to 
one-third  percent  increased  the  DDT  residue  deposit  to  a  point  eqoal  to 
or  over  the  present  tolerance.    The  same  spray  program  will  leave  a 
heavier  DDT  deposit  at  harvest  time  on  Wine  sap  than  on  Jonathan,  Common 
Delicious  or  Red  Delicious  and  on  yellow  Vewtown  than  on  Bome  Beauty. 
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Codling  Moth  injury  was  determined  in  the  respective  plat  treatments 
by  examining  300  fruits  per  tree  taken  at  random  in  equal  numbers  from  all 
boxes  of  harvested  fruits.    A  diagram  of  the  plat  arrangement  together  with 
pertinent  information  is  shown  in  Figure  1. 


FIG.  It  PLAT  mtMmmm  and  codling  moth  injury 
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EEBSULTS  OF  CODLIKG  MOTH  IKYXSTiaATIONS,  19^6 


Part  II 


Work  Conducted  "by  the  Bureau  of  Sntonology 
cmd  Plant  Qoarantine,  A^iculturcd  Research 
Administration,  U.  3.  Department  of  Agriculture 


Not  for  Put)lication 


(Hot  for  Pul3lication) 


HBSDLTS  Of  OODLIHG  MOTH  INVlSTiaATIONS. 


Part  II 


Work  Conduet@d  1)7  th« 
Bureau  of  !&itoMologj  and  Plant  Qnarantine, 
A^icultxiral  H@s@€a*ch  Admiui  strati  on, 
tJ,  S.  Department  of  AgriouLture. 


This  Bummary  represents  the  contribution  of  the  DiTlslon  of 
fruit  Insect  Investigations  of  the  Bureau  of  Ibatomologj  and  Plant 
C^rantine  to  the  pool  of  information  on  the  results  of  codling  moth 
investigations  carried  on  during  19^6  i«hich  has  been  prepared  in 
accordance  with  a  request  mde  hj  the  Committee  on  the  Codling  Moth 
of  the  iLsierican  Association  of  Economic  Untosologists.    Because  of  the 
general  interest  in  insect  problems  arising  as  a  result  of  the  use  of 
DDT  for  codling  moth  control,  inforieatica  hag  been  included  on  the 
more  important  ones  that  have  come  to  notice,  including  orchard  mites, 
the  red-banded  leaf  roller,  and  the  woolly  apple  aphid.    As  la  previous 
years,  this  is  a  preliminary  report,  circulated  for  the  information  of 
those  interested.    It  is  subject  to  revision  as  further  review  of  the 
data  may  indicate,  and  has  the  status  of  unpublished  data,  not  subject 
to  quotation  without  permission. 

The  work  of  the  Division  of  Pruit  Insect  Investigations  is 
carried  on  cooperatively  with  several  Bureau  auad  Department  units,  as 
well  as  with  a  number  of  State  agencies.    The  Division  of  Insecticide 
Investigations  has  continued  to  contribute  to  the  work  reported  herein, 
and  joint  field  laboratories  are  maintained  at  Takiata,  Vashingtyn,  and 
Vincennes,  Indiana.    The  work  in  West  Virginia  is  carried  on  jointly 
by  the  West  Virginia  Agricultural  Bxperiment  Station  and  the  Bureau; 
the  work  in  New  York  is  carried  on  similarly  with  the  New  York  Agri- 
cultural Experiment  Stations. 
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Seasonal  Conditions 

fall  Ijlooffi  of  apples  was  mbont  a  week  earlier  than  in  19^1-5. 
A"bnonnally  cool  weather  from  early  Jim®  nntil  the  third  week  ©f  Julj  in- 
creased the  interval  "between  applications  somewhat  and  the  later  sprays 
wre  not  applied  any  earlier  than  in  I9U5. 


BiQlogical  Observations 

laergence  ©f  moths  started  the  first  of  May.    There  was  a  very 
heavy  flight  ISaj  15^19*  "^^^       unusually  small  number  ms  cataght  in  baits 
after  that  date*    The  cool  weather  interfered  with  oviposition  in  Jim®, 
and  after  the  first  attack  ©f  mrmn  early  in  Jim®,  infestation  of  the  fruit 
did  not  incrsas®  smch  until  the  second  brood  appeared  lata  in  Jtily.  The 
weather  cooled  off  again  lat®  in  Au^ste  and'  the  season  was  one  of  the 
easiest  in  which  t©  control  mrmn  that  w®  have  had  for  some  years.  Only 
about  20»000  ffloths  were  caught  in  five  baits  as  coorpared  with  about  Ul,000 
in  19^^  and  31»000  in  IS^^^- 


Orchard  Spraying  Ixperiaents 

Spraying  es^eriments  were  laad®  in  two  orchards  in  19^*    Tests  were 
Bade  on  Jonathans  and  Homes  in  one  orchard  and  on  Vinesaps  in  the  other. 
There  was  a  good  crop  in  both  orchards,  the  Jonathans  and  Homes  averaging 
21  boies  per  tree  and  the  Winesape  1^  boxes  per  tree.    Single- tr©.^  plats 
were  used,  replicated  S  times  in  each  esqperiment.    !Ehe  replicates  were 
scattered  at  random  over  the  orchard,    from  each  tree  random  samples  of 
250  apples  were  taken  at  harvests  including  both  picked  and  dropped  fruit. 

A  caly^  spray  of  2  pounds  of  lead  arsenate  to  100  gallons  was  used 
in  all  of  the  e:Q)eriments.    five  cover  sprays  were  applied  at  the  usual 
intervals  to  the  Jonathans  and  Homes  between  May  15  and  July  26,  and  si^ 
cover  sprays  were  applied  in  the  Vinesap  orchard  between  May  20  and  August  2. 

!Ilhe  major  experiments  consisted  of  various  combinations  of  DDT  and 
zanthone  compared  with  straight  Tcanthone  and  with  lead  arsenate.  These 
were  intended  to  indicate  how  little  DDT  could  be  used  for  codling  moth 
control  and  how  much  xanthone  woiild  be  needed  for  mite  control.  Other 
testa  included  DDT  with  oil  and  with  DN-111»  benzene  heacachloride  emd 
dianisyl  trichlo re thane. 
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Spray  Deposits  >-    Deposit  analyises  were  made  for  each  major 
treatment  after  the  first  cover  spray  and  before  and  after  the 
second  to  fifth  cover  sprays  on  Romesj  after  the  third  and  before 
and  after  the  fourth  and  fifth  cover  sprays  on  Jonathans;  and 
before  and  after  the  fifth  and  sixth  cover  sprays  on  Mnesaps,  with 
a  few  exceptions.    Analyses  of  DDT  were  also  made  at  harvest  in  most 
of  these  treatments.    Samples  were  taken  by  clipping  26  apples  at 
random  from  all  parts  of  a  tree  and  allowing  them  to  fall  into  a 
tared  container.    The  averages  of  the  cover-spray  analyses  and  the 
harvest  analyses  are  shown  in  table  1. 

Each  sample  was  prepared  for  chemical  analysis  by  adding  a 
measured  amount  of  solvent  to  the  container,  turning  the  jar  end-over- 
end  in  a  rotating  machine  for  5  minutes  and  pouring  off  a  portion  of 
the  solution  for  analysis.    Six  percent  sodium  hydroxide  was  used  as 
the  solvent  for  lead  arsenate,  toluene  for  xanthone,  and  benzene  for 
DDT. 

Arsenic  was  determined  by  the  method  entitled  "Extension  of  the 
Rapid  Volianetric  Micro  Method  for  Determining  Arsenic"  by  C.  C. 
Cassil,  J.A.O.A.C.  XXIV,  No,  1,  p.  196  (1941),  xanthone  by  the 
colorimet^c  method  developed  by  Cassil  and  Hansen,  and  DDT  by  the 
method  or  Gunther  in  which  is  utilized  the  reaction  whereby  one  mol. 
of  HCl  is  split  from  each  mol.  of  DDT  upon  treatment  with  dilute 
alkali.    A  photoelectric  photometer  was  used  to  read  color  density 
in  the  colorimetric  me -ttiod  employed  for  xanthone. 

The  average  deposits  of  lead  arsenate  or  of  xanthone,  ithen  used 
at  half  strength  with  DDT  were  somewhat  more  than  half  the  deposits 
from  full-strength  materials.    The  same  thing  was  true  of  half- 
strength  DDT  as  compared  with  full  strength  on  the  Romes  but  not  on 
the  Mnesaps.    At  harvest  the  DDT  was  well  below  the  present  tolerance 
of  7  parts  per  million. 

Control  Results;*    !Ihe  results  of  field  spraying  experiments  are 
given  in  table  2,  and  the  average  numbers  of  apples  per  box  and  per- 
centage of  dropped  fruit  are  given  in  table  3.    'Qie  comparative  degree 
of  color  of  the  apples  is  given  in  table  4.    An  evaluation  of  the  mite 
injury  to  the  trees  was  made,  but  since  this  injury  is  reflected  in 
the  size  and  color  of  the  'fruit,  it  is  not  shown  here.    A  record  was 
also  made  of  the  number  of  sunburned  Jonathans  euid  Bomes.    Less  than 
1%  of  the  apples  spfayed  with  lead  arsenate  were  sunburned.  The 
other  treatments  resulted  in  2  to  Z%  of  sunburned  Jonathans  and  l/2 
to  1%  of  sunburned  Romes.    Sunbuming  is  therefore  not  important. 

In  evaluating  the  treatments,  all  of  the  factors  just  mentioned 
have  to  be  considered,  since  any  gain  in  clean,  fruit  may  be  more 
than  offset  by  a  loss  in  color  and  size. 
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Taking  the  combirmtion  DDT-xanthone  treatments  as  a  group,  the 
quantity  of  DDT  was  decreased  and  the  quantity  of  xanthone  was 
increased  in  plats  4  to  6,  and  the  percentages  of  wormy  and  injured 
fruit  increased,  although  the  differences  were  not  significant. 
The  use  of  the  smallest  quantity  of  DDT  (2  ozo)  in  this  combination, 
however,  resulted  in  only  about  half  as  much  wormy  and  stung  fruit 
on  the  a¥erage  as  from  the  standard  lead  arsenate  or  straight 
xanthone  treatments;  and  in  most  cases  the  differences  were  signifi- 
cant.   In  plat  7,  6  oz.  of  DDT  with  1  lb»  of  xanthone,  results  were 
very  similar  to  those  in  plat  4,  6  oz#  of  DDT  and  l/2  lb*  of  xanthone. 

There  are  some  discrepancies  in  the  size  of  the  fruit  of  the 
different  varieties,  perhaps  because  not  enough  trees  are  averaged, 
and  therefore  the  averages  do  not  indicate  any  particular  effect  on 
sis©  in  plats  4  to  7  as  compared  with  1  and  3^  except  in  the  Winesaps 
where  the  size  decreased,  as  the  DDT  was  increased e    The  fruit  of  all 
varieties  sprayed  with  6  oz»  of  DDT  and  1  lb,  of  xanthone  (7)  was 
just  as  large  as  that  sprayed  with  lead  arsenate  (l),  and  in  two  of 
the  varieties  it  was  larger  than  fruit  sprayed  with  xanthone  alone  (3), 
Practically  the  same  thing  is  true  of  the  fruit  sprayed  with  2  oz« 
of  DDT  @Jid  l-l/S  lbs»  of  xanthone  (6)»    Jonathans  and  Winesaps  in 
plat  8  were  smaller  than  those  in  7,  and  yet,  except  for  the  calyx 
spray,  the  treatment  was  the  same,  indicating  inadequacy  in  the 
number  of  trees  used  for  determining  size  of  fruit. 

The  color  improves  as  the  DDT  is  decreased  (table  4)  and  the 
xanthone  increased,  and  yet  again  there  are  differences  between 
plats  7  and  8  not  explainable  by  the  treatment* 

Quitting  the  calyx  spray,  as  in  plat  8,  did  not  increase  the 
infestation.    Cteiitting  ©very  other  cover  spray,  as  in  9,  howevf^r,  did 
increase  it,  on  the  average,  though  not  very  much.    It  should  be 
noted,  however,  that  the  Winesaps  in  this  treatment  ■^rere  the  smallest 
of  any,  and  the  color  was  poor,  indicating  that  xanthone  at  such 
infrequent  intervals  is  inadequate  for  controlling  mites. 

In  plat  10,  DN-111  was  added  once  to  the  DDT  on  the  Jonathans 
and  Romes  and  twice  on  the  Winesaps*    Mite  control  was  poor,  as 
shown  by  the  size  and  color  of  the  fruit.    In  plat  11,  the  use  of 
3  qts,  of  oil  in  the  last  three  sprays  resulted  in  the  smallest 
apples  and  the  poorest  color  of  any  of  the  treatments.    Mites  were 
controlled  as  long  as  sprays  were  applied,  but  a  heav^'^  infestation 
developed  later. 

Conclusions  from  these  tests  are  that  xanthone  may  be  used 
successfully  with  DDT  for  controlling  the  mites  and  that  only  a 
minimum  quantity  of  DDT  is  needed,  2  to  4  oz,,  in  this  combination 
for  excellent  control  of  the  codling  moth.    This  is  in  a  schedule 
of  5  or  6  applications.    Indications  are  that  2  or  3  applications 
would  not  control  the  mites,  ajnd  with  mites  developing  late  in  the 
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season,  as  they  did  in  1946,  an  additional  application  of  xanthone 
or  perhaps  of  DN-111  about  the  middle  of  Au^rust  would  improve 
control  of  them.     The  mites  increased  less,  after  sprayinrr  v/as  dis- 
continued, where  xanthone  was  used  than  where  DN  was  used,  although 
t'.e  latter  had  not  been  applied  as  many  -times.    Probably  a  pound 
of  xannhone  or  a  little  more,  wi  bh  not  over  4  oz.  of  DDT  would  be  as 
good  a  combination  as  any. 

Th.e  woolly  aphis  developed  to  a  considerable  extent  in  tress 
sprayed  v/ith  DDT  alone,  as  in  plat  10,  but  a  single  application  of 
nicotine  sulfate  with  the  last  spray  controlled  it.     "here  v;as  only 
a  minimum  development  of  it  in  the  trees  sprayed  with  xanthone  or 
the  DDT-xanthone  combinations,  although  it  was  more  comm.on  in  trees 
sprayed  with  the  least  xanthone.    Incidentally,  there  was  evidence 
that  the  DDT-xanthone  combination  prevented  much  development  of  the 
rosy  aphis • 

Detailed  results  of  the  other  treatments  are  not  given  as  they 
were  used  on  only  a  few  trees.    Indications  were  that  6  lbs.  of 
benzene  hexachloride  containing  5'a  of  the  gamma  isomer  would  be 
needed  to  control  the  codling  moth  better  than  lead  arsenate.  This 
did  not  prevent  the  development  of  mites  but  there  were  no  woolly 
aphids  on  the  trees.    Vdnesaps  from  these  trees  were  sampled  by  more 
than  a  dozen  people  who  did  not  know  what  they  had  been  sprayed  with. 
Most  of  them  did  not  notice  a  slight  musty  taste  until  after  it  was 
brought  to  their  attention,  and  some  of  them  thought  this  baste  was 
similar  to  that  often  found  in  apples  that  have  been  in  storage  for 
a  time. 

Use  of  Sprays  to  Kill  Hibernating  Codling  Koth 
I arvae  qn  Apple  Tree  Trunks 

Large-scale  orchard  tests  were  made  in  two  orchards  in  1946. 
Orchard  A,  which  has  been  used  for  similar  tests  for  4  years,  con- 
sisted of  13  rows  as  follows:  four  west  rows  and  5  east  rows  of 
■»'iinesaps  with  4  rows  of  Jonathans  in  between.    The  plats  were  laid 
out  across  these  as  follows:    the  north  13  rows  were  sprayed  with 
the  regular  DHOC  formula  containing  a  penetrant.    The  south  16  rows 
were  sprayed  with  the  quick-breaking  formula  with  the  Celite 
penetrant  aid,  and  the  middle  6  rows  between  these  two  plats  were 
left  as  a  check.    In  orchard  B,  consisting  of  medium-sized  Romes, 
the  south  15  rov;s  were  sprayed  with  the  regular  penetrant  formula 
and  the  north  7  rov/s  were  left  as  a  check. 

All  sprays  were  applied  March  20-27,  using  a  regular  gasoline 
power  sprayer  equipped  with  spray  rods  and  Vermorel-type  nozzles 
to  which  were  attached  spray  stream,  deflectors  to  narrovj  the  spray 
stream  and  direct  it  dovmward.    Sprays  were  applied  at  approximately 
175  pounds  pressure.    Approxim.ately  5  gallons  of  spray  were  used 
per  tree  on  tne  large  trees  in  orchard  A,  and  1,6  gallons  on  the 
medium- si  zed  Rom^es  in  orchard  B.     In  the  latter  there  was  very 
little  rough  bark  above  4  or  5  feet.    Examination  of  1505  larvae  in 
orchard  A  about  20  days  after  the  sprays  were  applied  shov/ed  an 
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accvonulated  kill  of  99  percent  in  the  regular  DNOC  formula  plat,  96 
percent  in  the  CNOC-Celite  plat  and  58  percent  in  the  check.  A 
portion  of  the  dead  in  the  sprayed  plats  were  left  over  from  pre- 
vious sprayins:s  while  practically  all  of  those  found  in  the  check 
had  been  killed  by  trunk  spray  applied  in  1944, 

In  orchard       which  had  not  previously  had  a  trunk  spray,  there 
was  a  kill  of  89  percent  in  the  sprayed  plat  and  none  in  the  check. 
The  results  of  harvested  fruit  examination  ar.e  shown  below. 

Jonathans   t  Wine  saps  i  l^omes 


SoB  3,9 


15s 7  3e8 
11«6  6.0 


3.8 
11.2 


The  regular  formula  in  orchard  A  appears  to  have  given  some 
additional  control  as  compared  with-  the  check  in  both  Jonathans 
and  Vdnesaps .    It  appeared  better  than  the  revised  formula  on 
Jonathans  but  about  the  sane  on  Winesaps.    In  orcnard  B  there  was 
a  distinct  control  for  the  regular  trunk  spray  formula  as  compared 
with  the  check. 

As  usual  where  it  is  necessary  to  leave  check  plats  in  codling 
moth  control  experiments  such  as  these,  if  the  moths  remained  in 
the  check  instead  of  migrating  into  the  treated  plats  the  checks 
would  be  more  invested  than  they  are  and  the  treated  plats  l&ss. 
This,  obviously,  v/ould  result  in  a  greater  difference  between 
treated  and  check  plats  in  favor  of  treatments. 

The  codling  moth  population  in  some  of  these  plats    was  also 
checked  by  recording  the  number  of  empty  pupal  cases  found  semi- 
weekly  on  four  trees  in  each  plat.    The  total  number  on  four  treated 
trees  in  orchard  B  was  85  and  on  four  check  trees  571.    The  number 
of  moths  caught  in  four  baits  in  each  of  these  plats  was  2,785  and 
3,716,  respectively.    Thus,  the  record  of  pupal  cases  comes  nearer 
showing  the  actual  difference  in  the  two  plats  than  does  the  bait 
record. 


Orchard  Treatment 


A  Regular  DNOC  formula 

with  a  penetrant 

Revised  DNOC  fomula 
with  Celite  pene- 
trant aid 

Check 

B  Regular  DNOC  fomula 

with  penetrant 

Check 
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Summer  Trunk  Spray  Test;-    For  the  third  season  a  test  was  made  of 
the  use  of  trunk  sprays  in  the  summer.    Four  formulas  were  applied 
on  July  16,  as  follows:  the  regular  DNOC  formula  with  a  penetrant, 
the  same'  made  up  in  a  paste  before  dilution,  the  quick-breaking 
formula  with  Celite  as  a  penetrfiuit  aid,  and  the  quick-breaking 
formula  without  Celite.    Three  trees,  mostly  Newtowns,  were  used 
for  each  formula,  arid  three  additional  trees  were  left  unsprayed  as 
a  check.    Only  trees  without  a  crop  were  used.    Adhesive  bEinds  were 
applied  to  the  scaffold  limbs  at  the  upper  limits  of  the  spray  to 
prevent  escape  of  larvae  in  that  direction.    All  visible  old  empty 
pupal  cases  were  removed.    On  July  17  and  23,  full-grown  larvae 
were  placed  on  12  of  these  sprayed  trees  and  on  3  unsprayed  checks. 
Semi -weekly  examinations  were  made  of  the  sprayed  surfaces  and  the 
Checks  for  dead  and  live  individuals  and  empty  pupal  cases.  On 
August  28  a  final  examination  was  made  which  showed  a  kill  of  66 
percent  for  both  the  regular  DNOC  formula  and  the  same  prepared  as 
a  paste.    The  DNOC-Celite  formula  and  the  quick-breaking  formula 
gave  kills  of  62  and  35  percent,  respectively.    The  check  showed  30 
percent  dead. 

On  August  20,  full-grown  larvae  were  placed  on  the  other  3 
trees  of  each  fomula  sprayed  on  July  16,  and  on  3  checks.  These 
were  examined  semi-weekly  until  moth  emergence  stopped  and  finally, 
after  41  to  46  days,  on  October  2^7.    Hie  regular  DNOC  fomula 
showed  46  percent  deadj  DNOC  with  Celite,  34  percent j  qui ok -breaking 
without  Celite,  35  percent;  the  DNOC  regular  formula  prepared  as  a 
paste,  24  percent;  and  the  check,  6  percent.    This  test  indicated 
considerable  kill  for  the  better  fomulas  but  not  as  great  as  in 
previous  tests. 
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KXASHSrSTILLI.  WIST  VIBOIVIA 

James  7.  Cooper,  Bureau  of  Xntofflology  and  Plant  Qijarantine, 
United  States  Department  of  Agriculture  and  lldwln  Gould, 
Vest  Virginia  Agricultural  Experiment  Station. 

These  invest igat ions  were  carried  on  Jointly  by  the  Bureau  of  Sntomology 
and  Plant  Quarantine  and  the  West  Virginia  Agricultural  Szperiment  Station. 


Seasoned  Conditions  and  Codling  Moth  Activity 

Temperatxires  averaging  above  normal  each  of  the  first  four  months 
of  19^  accelerated  fruit  bud  development.    By  April  2  peaches  were  in 
full  bloom  and  apple  buds  were  in  the  prepink  stage*    A  cool  period  from 
April  6  through  15  slowed  development  so  that  apples  did  not  reach  full 
bloom  until  April  IS.    Low  temperatures  on  April  11  resulted  in  heavy 
killing  of  pee^ches  and  Delicious  apple  buds  in  scattered  locations  and 
a  li^t  kill  of  the  buds  of  other  apple  varieties. 

Codling  moth  carry-over  from  19^5  was  relatively  light*  Pui>ation 
was  first  observed  on  Mstrch  2^  and  amounted  to  10  percent  by  March  29* 
However  first  emergence  of  adults  was  not  noted  until  April  20»  (Ehe 
peak  period  of  adult  codling  moth  activity  occurred  between  May  6  and 
Z5t  with  the  jt^ak  bait  pail  collection  on  May  11.    Cool  rainy  weather 
during  late  July  and  August  was  likewise  unfavorable  for  second  brood 
development,    ^is  situation  coupled  with  widespread  use  of  DDT  through- 
out this  area  resulted  in  an  exceptionally  clean  crop  insofar  as  codling 
moth  injTiry  was  concerned. 

The  most  serious  apple  insect  damage  in  19^  was  inflicted  by  the 
red-banded  leaf  roller.    Fruit  injury  by  this  insect  ran  as  high  as  33 
to  ^0  percent  in  a  few  orchards  and  was  quite  general  throughout  the 
area,  probably  averaging  5  percent. 

ISuropean  red  mite  (Paratetranychus  pilosus)  and  red  spiders 
( Tetrgtnychus  spp.)  were  present  in  varying  numbers  in  most  orchards  of 
the  area.    While  no  serious  defoliation  was  noted,  considerable  com- 
mercial damage  was  inflicted  through  lowered  foliage  efficiency  and 
tree  vigor.    The  peak  of  Biite  populations  was  reached  late  in  July  and 
persisted  through  mid-August. 


Field  Tests  of  Insecticides 

A  ^0-acre  orchard  located  a  few  miles  sough  of  Martinsburg, 
Berkeley  County,  West  Virginia  was  used  for  most  of  the  I9U6  field 
testing.    This  orchard  was  divided  into  four  blocks,  Block  A,  con- 
sisting of  York  interplanted  with  Transparent,  was  used  for  testing 
concentrated  spray  formulations,  BloctaiB  and  C,  consisting  of  Stayman 
interplanted  with  Transparent  and  Williams  Sarly  Bed,  were  used  primarily' 
for  tests  of  miticidal  materials  and  schedules  and  Block  D,  consisting  of 
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Grimes,  was  used  for  tests  of  DBT  schedtiles  and  f ormulatlonB  and  some 
of  th©  other  newer  insecticides.    The  codling  moth  carry-over  in  this 
orchard  was  pro'ba'bly  as  heavy  as  in  siny  orchard  in  this  area  due  to 
neglect  for  some  years  preTious  to  19^»    Uvea  so,  the  high  degree  of 
control  obtained  with  practically  any  DDT  dosage  or  schedule  under 
prevailing  weather  conditions  rendered  the  crop  so  clean  that  signifi- 
cant difference®  between  treatments  were  few. 

This  orchard  was  nitrated  @&rly  in  March  to  build  up  vigors  A 
delayed  dormant  spray  of  k  percent  oil  plus  O.5  percent  of  tar  oil 
($3^)  was  applied  on  March  22,  the  pink  spray  of  liquid  lime  sulfur 
2:100  on  ipril  G  and  the  petal  fall  spray  on  May  2»3  of  10  pounds 
flotation  sulfur,  3  pounds  of  lime  and  3  pounds  of  lead  arsenate 
100  gallons.    The  above  were  all  applied  with  a  conventional  power 
sprayer  using  two  S-nozsle  broom  type  guns,  one  from  th®  ground  auad 
one  from  the  tower.    Treatment  differentiation  begem  with  the  first 
cover  application^    five  cover  sprays  M®re  applied  to  Block  A  (Plots 
1-39)  and  to  plots  5^  and  55  in  Block  0.    Plot  61  in  Block  0  received 
only  three  cover  sprays,    four  cover  sprays  were  applied  to  all  other 
plots  in  Block  C  and  to  all  plots  in  Bloc^B  and  B,    Spraying  of 
Transparent 8  in  Block  A  was  discontinued  after  th©  third  cover  ai5d  cf 
the  Transparents  and  Williams  Early  Red  in  Blocks  B  and  0  after  the 
second  cover  spray.    Dates  of  the  five  cover  sprays  were:    May  g^-S^* 
June  3-10,  June  17-22,  July  1««^,  emd  July  26«"27.    Infestation  records 
were  taken  at  harvest  in  July  for  the  Transparent  and  the  Williams 
I&arly  Bed  varieties,  but  are  not  included  in  the  tables^ 

Data  presented  in  the  following  tables  regarding  mites  do  not 
differentiate  as  to  species*    European  fed  mite  (Paratetranychus 
pilosus)  and  two  species  of  red  spider  mites  (Tetranychus  bimaculatus 
and  T.  echo en© i)  were  present  in  practically  all  collections.  During 
the  periods  covered  in  the  tables  populations  of  Para t e t rany chu ^  and 
Tetranychus  were  about  equal  in  numbers* 

Block  A  ^  Application  of  Concentrates:    la^loratory  tests  were 
conducted  using  liquid  concentrates  applied  by  means  of  a  Beam  "Double 
Mist  Duster."    This  machine  is  equipped  with  two  paddle  type  blowers 
fitted  with  fishtail  outlet  nozslee*    For  application  of  dry  dusts  the 
material  is  fed  from  the  hopper  into  the  fan  housing  and  blown  out 
through  the  fishtail  nozzles.    Iot  application  of  liquids  the  material 
is  fed  from  the  temk  to  jets  located  in  the  mouth  of  the  fishtail 
nozzles  under  low  pressui^e  (10  to  30  pounds  per  square  inch)  by  means 
of  a  rotary  pump  and  atomized  by  the  air  blast,  which  has  a  velocity  of 
approximately  120  miles  per  hour  at  the  nozzle.    Each  fan  displaces 
approximately  8,000  cubic  feet  of  air  per  minute.    The  position  of  the 
two  blowers  is  adjustable  so  that  both  may  be  directed  to  the  same  side 
of  the  machine  or  they  may  be  directed  to  opposite  sides.    In  order  to 
insure  adequate  coverage  of  the  apple  trees  both  nozzles  were  turned  to 
the  same  side  in  our  tests  with  their  horizontal  angles  varied  slightly 
to  increase  the  horizontal  spread  of  the  air  blast  and  give  complete 
coverage  of  the  tree  from  base  to  top.    Only  liquid  materials  were  used 
in  these  tests. 
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PorBmlations  used  were  principallj  water  emalsions  of  DDT 
solutions.    Tiro  plots  were  set  up  using  DDT  dissolved  in  oil,  but 
foliage  injury  was  so  serere  that  they  were  discontinued  after  two 
coTers.    The  basic  formula  was  2  ounces  of  DDT  dissolved  in  3  ounces 
of  solyent  (bencene  or  xylol)  and  emulsified  with  3  cc.  emulsifier 
euid  water  to  make  one  gedlon*    The  standard  dosage  was  one  gallon  of 
emulsion  per  tree  per  application.    Plot  1,  a  standard  for  coioparison, 
was  sprayed  with  the  power  sprayer  with  l/2  pound  of  DDT  per  100  \ 
gallons,  using  approximately  23  gallons  per  tree  per  application.  The 
water  in  oil  emulsion  tested  (plot  26)  was  difficult  to  prepare  and  use, 
being  constcuitly  on  the  verge  of  breaking. 

The  table  for  Yorks  follo%ring  gives  the  results  of  tests  of 
this  method  of  applying  concentrates.    Mite  data  are  presented  as  a 
matter  of  interest. 
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fSST  07  MISf  SPBAIS  -  BDfLSR  OBCHAID  >  BIBEXLXT  COOHTT.  W.  TA.  - 
Bldck  A  >  York  -  3  6oT«rs  -        leplloatdt  p^r  TreAtaent 

C@dlizig  Moth  Xnfsstittioii  lfit«9  per  100 

Plot    Materials  (Per  gal,— 1  gal.  Ist  Br,          Se&gen  Leavee  on 

Ho.     p@r  tree  except  as  noted)     %  In  J.       inj«  Per  100  Fr.  i/rg     g/6  jj/on 

fruit     fruit    Worae  Stlnge  ^  ''^ 

1/2  lb,  per  100  gal. 


25  i 

lal.  per  tre© 

Lar  power  sprayed) 

0*8 

5.1 

0.4 

5.5 

32O8 

3932 

5088 

2 

1 

ot« 

SDf-bensene  eisulsion 

6.5 

13.2 

1696' 

3 

2 

OS. 

BDf">bens@ne  emulsion 

0«g 

I3«l 

2»  2 

1765 

3190 

k 

OS. 

DB!?<«>'b@nsene  emulsion 

U5 

6.6 

2.x 

6.1 

1566 

3768 

5 

2 

OS. 

SBT-scylol  eisulslon 

9.5 

13  8>  1 

160s 

3936 

6 

os» 

WT^^IqI  ©Bsulsion 

H.5 

11*0 

56 

1600 

1792 

7 

2 

m 

Of. 

2.  gi 

BBf^o-bensene  ensulsion 
sd.  per  tree 

7.5 

12.9 

5®  2 

X  2®  2 

892 

2l6g 

S16 

8  2  ose  CBf<»'b@!igen@  earuleion 

(douUe  afflt.  benzene  as  3)  3*5  7*5  1*2  8.2        28     328  2712 

9  2  OS.  BDT-sylol  emulsion 

(double  amt.  xylol  as  5)  8.5  23.©  11*^  2^.6       328    I936  26O8 

10  2  OS.  DDT~benzene  emulsion 

(triple  amt.  bensene  as  3)  5«2  5,6  12«6       108    II89  2S56 

11  2  0£»  l)D7w.;benzene  eaiulsion 

(1/2  gal.  per  tree)  13^7  38. 0  33.O  33-5       SOk    IIO6  1312 

12  2  OS.  ODT-bensene-oil  A 

eBiulaion  3.2  5-8  2.8  k.S       l6g    lOkB  Ijdk 

13  2  OK.  DDT-benzene-oil 'B 

emulsion  3.5  10,9  5.2  9.3       20^^    l^MSO  1^*21* 

ik       2  oz«  DDT-bensene- 

kerosene  emulsion  5.5  13.7  6.1  I3.6       1^12    398^  662H 

15  2  oz.  DDT-benzene-kerosene- 

oil  A  emulsion  7.5  8.8  2.3  9.5       365    230^^  ^^97^ 

22       Same  as  15  plus  5  S^* 

aluminum  stearate  4.2  7.2  l.k  7.2     1172    29^  2130 

16  2  OS.  DDT.benzene  kerosene- 

oil  B  emulsion  6.2  l4.6  6.0  13.k       16O    12^8,  1696 

28       Same  as  I6  plus  5  gm. 

aluminum  stearate  6.0  9.6  3.6  8.8       kl2    1800  3360 
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BLOCK  ▲  (Continued) 


Codling  Moth  Infestation 
.8t  Br.  Season 


Nites  per  100 


No. 

per  tree  except  as  noted) 

$  in  J. 

5&  mj. 

Per  100  ?r. 

7/18 

8/6 

Of  cSf 

fruit 

fruit 

Worms 

Stings 

17 

1/2  pt.  Byania  extract 

6.5 

6.9 

1.0 

8.0 

88 

2124 

^  ^  ^ 
896 

18 

2  OS.  DDT-Velsicol  em-olsion 

8-7 

12.1 

5.1 

9.5 

26U 

2004 

4216 

19 

2  oz.  DDT-tetralin  eniTilsion 

5.7 

12-7 

1.9 

11.9 

456 

2166 

2520 

20 

2  0£.  DDT-cyclohex.  enmlsian 

^.7 

17.2 

10.0 

15-7 

88 

1212 

3488 

21 

Samei  as  5  ^  10  I'b.  pressure 

S.2 

17.2 

15.2 

12.4 

1+80 

1760 

1996 

23 

2  o«.  DDT-xylol-oil  A- 
eimilsion  (oil  in  water) 

6.2 

111.  8 

7.^ 

13-1 

681+ 

1936 

1328 

26 

Same  as  23  'but  water  in 
oil  emulsion 

TOT 

12.1 

2.2 

12.2 

108 

1130 

89© 

Same  as  3  except  with 
X-100  as  emulsifier 

8.6 

1.0 

9.0 

392 

1004 

1776 

25 

Same  as  3  except  with 
B-195D  as  em\ilsifier 

^•C 

10.2 

21.5 

1  1  nil 

27 

6.7  oz.  "Liquid  3O" 

7.2 

18. 7 

8.0 

i7o 

20U 

1424 

1868 

29 

g  oz.  "Syndeet" 

3.7 

15.9 

8.8 

13.3 

U28 

1372 

1192 

30 

1345  DDT-I9U6  xylol  emulsion 

5.0 

9.5 

1.8 

8.8 

1720 

1482 

4840 

3H 

'U5  DDT-  '^+5  xylol  emulsion 

6.0 

13-1 

5*9 

11*8 

312 

1136 

4528 

31 

»U5  DDT-        "benzene  emul. 

^.5 

13.0 

13-9 

508 

3408 

1352 

32 

•45  DDT-  'm.5  benzene  emul. 

2.7 

5.^ 

1.3 

^.9 

396 

1732 

2648 

33 

•46  DDT-  '^•5  "benzene  emul. 

6.2 

17.8 

1U08 

12.2 

"^68 

QPO 

35 

Same  as  ^  except  Jets  set 
at  l60<>  angle 

3.0 

13.^ 

U.8 

11.2 

512 

4344 

1748 

37 

Same  as  ^  except  Jets  set 
at  1350  angle 

U.O 

13.3 

2.6 

13.0 

0 

2368 

6216 

36 

Same  as  5  except  only 
one  nozzle  used 

11.2 

17.7 

15.4 

16.3 

372 

2456 

1128 

20  - 


Blocks  B  emd  C  -  StayiDan.    Ho  sprays  were  applied  in  Block  B  for 
second  brood  codling  moth  control,    A  fifth  cover  spray  was  applied  to 
Plots  5^  and  55  in  Block  C  "based  on  the  five-cover  spray  program  sug- 
gested in  case  first-brood  codling  moth  control  should  appear  inadequatt 
The  22  plots  in  these  blocks  were  set  up  primarily  to  test  mite  control 
or  mite  retardant  materials  and  their  effect  on  codling  moth  control 
schedules  and  on  the  fruit  and  foliage.    In  Block  B  the  spray  schedule 
was  the  same  for  all  plots  except  for  the  addition  of  possible  miticides 
in  one  or  more  covers.    In  Block  C  some  variation  in  schedules  occurred 
to  test  schedules  as  well  as  materials  in  codling  moth  and  mite  control. 
A  lead  arsenate  plot  (Plot  51 )         included  for  comparison.    Plots  UO, 
^1  €Uid  52  were  the  standard  four-cover  DDT  schedule  suggested  for  use  in 
this  area  in  19U6.    The  results  obtained  in  Blocks B  and  C  are  summarized 
in  tables  following. 

No  significgmt  differences  in  codling  moth  control  was  noted  be- 
tween any  of  the  DDT  plots  in  either  block*    All  DDT  plots  were  cleaner 
than  the  lead  arsenate  plot,  which  had  only  6.3  percent  injured  fruit 
with  6.9  worms  per  100  apples.    The  three-cover  DDT  schedule  (Plot  61) 
was  as  effective  as  the  four  and  five-cover  schedules. 

No  mites  were  fo\md  in  samples  collected  from  the  plots  on  June 
12  and  June  20.    Populations  found  in  the  samples  taken  on  July  IS, 
August  6  and  August  20  are  shown  in  the  tables.    The  differences  in  mite 
populations  found  between  plots  varied  considerably  and  it  is  questionable 
that  significsuice  can  be  attached  to  the  results.    The  mite  population 
present  on  Augast  20  on  the  lead  arsenate  plot  was  exceeded  by  only  one 
of  the  21  DDT  plots.    The  lowest  mite  population  fo\md  on  that  date  was 
on  Plot  hS  where  DN-C-»U5^  had  been  used  in  two  cover  sprays.    The  lime 
sulfur  plots  (56  and  57)  showed  a  stunting  of  foliage. 

Block  D  -  Grimes.    No  second  brood  sprays  were  applied  to  this 
block.    Codling  moth  control  in  all  plots  except  one  was  satisfactory  with 
differences  between  plots  hardly  significant  with  this  one  exception.  The 
table  for  Block  D  following  indicates  the  codling  moth  and  mite  infesta- 
tions.   Bight  pounds  of  flotation  sulfur  was  used  in  the  first  cover  and 
a  2-U  Bordeaux  in  the  kth  as  fungicides  in  plots  in  which  fungicides  are 
indicated. 

A  comparison  between  three  degrees  of  fineness  of  DDT  (Plots  82, 
83  and  8^)  shows  little  difference  between  the  fine  and  coarse  micronised 
materials  but  the  coarse  ball  milled  material  was  significantly  less 
efficient. 

Most  of  the  emulsions  were  satisfactory,  the  poorest  being  one  in 
which  kerosene  and  a  horticultural  base  oil  had  been  added  to  the  basic 
DDT-benzene  solution,    Cyclohexanone  (Plot  95)  was  the  least  effective 
solvent  tested,  as  it  was  in  the  mist  spreyr  series  (Block  A),  Velslcol 
1068  was  also  eunong  the  less  effective  materials,    (xroiind  Ryanex  (Plot  85) 
had  fewer  worms  than  any  plot  except  the  oil-DDT  schedule  (Plot  80)  and 
the  oil-DDT  schedule  caused  serious  defoliation. 

The  study  of  mite  populations  in  conjunction  with  the  codling  moth 
schedules  was  Inconclusive.    The  lowest  population  on  August  20  was  in  the 
plots  of  Ryanex  and  Velslcol  IO68. 
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Block  B — StaTBAA  -  four  OoTor  Sprayt,         B«pllcatoe  por  TreatMat 

Codling  Moth  Infestation         Mitet  per  100 


Plot               Materials  Ist  Br.  Season  Leaves  on 
Ho.        (Amotmts  per  100  gal.)      f>  in  J.    %  inj.    Per  100  Jr.  . 
  fmit     fruit    Woras  Stings    ''^^  ^/^ 


ko 

lst-g#FS,  1#  DDT 

2  &  3  -  3M  DDT 
i^th-2-^  Bordo.  1#  DDT 

0.1 

1,0 

O.k 

0.7 

22 

65 

1720 

Ul 

Same  as  ^0 

0.0 

o.s 

0*6 

0.4 

17 

96 

760 

Same  as  ^0  plus 
6  qt.  oil  in  3rd. 

0.2 

Oe6 

0.9 

9 

135 

1676 

Sane  as  ^0  plus 

6  qt.  oil  in  Uth 

0.7 

1.0 

0.3 

0.7 

10^ 

112 

1232 

Ul^ 

Saae  as  kO  plus 
6  qt.  oil  in  3  A  U 

0.1 

0.6 

0.1 

0,i+ 

26 

36 

808 

Saae  as  UO  plus  1# 
zantbone  in  2  &  3 

0.0 

1.2 

1.0 

0.5 

28 

836 

Saae  as  kO  plus  1  l/U# 
DK-lll  in  2  A  3 

0.9 

0.8 

o.k 

0.5 

13 

80 

856 

^7 

Same  as  UO  plus 
^#  f lavan  in  2nd 
U#  f layan  in  3rd 

0.1 

1.0 

o.k 

0.7 

9 

193 

llDO 

ks 

Same  as  kO  plus  1  l/U# 
in  2  &  3 

o.k 

2.1 

1.0 

1.3 

11 

ko 

3kk 

^3 

Same  as  Uo  plus  1  qt. 
Di thane  in  2  &  3 

0.1 

0.6 

o.k 

0.3 

20 

292 

1224 

30 

Same  as  kO  plus  8# 
flavan  in  2  &  3 

0.5 

1.2 

0,5 

o.s 

13 

176 

1712 
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SFIAI  fISTS  *  BUZLIR  OBCHABD  -  SmZLST  COUHTI,  V.  T4.  -  19^6 
Block  C — StayBaa  -  Jonx  Cover  Spngrt,  TIto  Eeplieates  per  Treatmont 

°"~  Oedliag  Moth  Infestation  ^Jli tot  per  ldo~^ 

Plot  CoTor  Materials  1st  Br,  Season  Leaves  on 

lo,    aiprars    (iaotuits  per  100  gal.)      ^  inj.  ^  inj.  ^er  100  K7     ]  ' 

 frradt    fralt   Weras  Stlni^s   7/18   8/6   8/ 20 


51 

1st 

2&3 
Hth 

8#ys,  3#Li.  3iJ^ 

l/2«2  Bordo.  3#I^ 
2-^  Bordo.  3#  L4 

3-8 

6.3 

6*9 

55 

330 

2S2k 

52 

1st 

2&3 

^th 

8#7S,  1#DDI 
DDT 

2-^  Bordo,  1#DD9 

0.0 

0e7 

0o3 

0.5 

23 

H6 

1720 

fl 

Isl 

2&3 
Uth 

8#TS,  3/if#DDf 
l/2#DDf 

ZJ^  Bordo..  3/l*#  DD? 

P 

0.3 

0.6 

11 

392 

✓ 

1252 

5»^ 

1st 

2A^ 

3&5 

8#7S.  1#DDI 
3/U#DDT 
2-U  Bordo. 

0.0 

o«6 

0.1 

0.6 

36 

2282 

55 

Ist 
2^ 
3A5 

8#;S,  1#DDT 

1  l/U#  DH-111.  3/U#DDI 

2-U  Bordo,  3/U#DDT 

0.1 

0.7 

0*4 

0.i| 

13 

108 

1872 

56 

1st 

2&3 
^th 

1  gal«LS.  l/2#  soap. 
1  gal.LS,  l/2#  soap. 
2->U  Bordo*.  IfDDT 

1#DDT 

3/iW^DDT  0.1 

1.0 

0.9 

0.3 

8 

2016 

57 

1st 

2&3 
^th 

1  gal.LS,  l/2#8oap, 
2-U  Bordo,.  1#DDT 

3M'Dm 

0.0 

1.0 

0.6 

0.6 

11 

92 

2192 

58 

1st 

2&3 
^th 

l/2lf  soap,  1#DDT 
l/2#  soap.  3/U#DD!f 
2''k  Bordo*.  1#DD7 

0.0 

0.9 

0.7 

o•l^ 

10 

172 

968 

59 

1st 

2A3 
4tli 

8#ys,  1#DDT 
5#  DDT-flaYan  mix. 
Bordo.,  IfDDT 

0.1 

1.1 

0.5 

0.6 

92»* 

60 

1st 

2nd 
^rd 
4th 

8#7S.  1#DDT 

Bordo,  3/N^DDT 
3/U#  DDT 

2-^  Bordo.,  1#DDT 

0.1 

0.9 

0.9 

0.5 

k 

190»* 

6i 

1st 

2nd 
3rd 

8#7S,  1#DDT 
1#DDT 

2-H  Bordo..  1#DDT 

0.2 

1.2 

0.8 

0.8 

103 

5^ 

2312 

62 

1st 

2nd 
3rd 
Uth 

8#7S.  1#DDT 
Sm,  3/^DDT 

2-U  Bordo..  ll-DDT 

0.7 

0.9 

0.3 

0.6 

15 

280 

928 

23 


SPBAY  TESTS  -  BUTLER  ORCHARD  -  BERmST 
Block  D — (Jriaes  -  Pour  Cover  Sprays,  Five 


COUNTY,  W.  VA. 
Replicates  per 


-  19^ 
Treatment 


Materials 
No.      (Amounts  per  100  gal.) 


Infestation 
Season 


Codling  Moth 
Ist  Br. 
5&  inj.  ii  inj. 
fnilt    fruit    Vorms  Stings 


Per  100  Jr. 


Mites  per  100 
Leaves  on 

7/is  s/6  s/io 


79       l/2#  DDT(CS)  vdth  fung. 

go       1st  cov..  1#DDT(CS)  -^ 

1  qt.  oil  D 
2nd  &  3rd  cov.,  3/4#DDT(CS) 

+  3  qt.oil» 
kth  cov..  1#DDT(CS) 

1  qt.  oil  Z 


0.7       1.6       1.3        0.5        52    50s  1501^ 


0.1 


0.5 


0.01 


0.5        76   IgU  l^Sk 


gl 

l/2#  DDT  (duP)  with  fung. 

0.3 

1.2 

1.1 

0.1 

52 

776 

lg4g 

100 

l/2#  DDT  (duP)  without  fung. 

1-3 

1.5 

1.6 

0.1 

136 

1574 

13g4 

g2 

M  DDT  (fine)  with  fung. 

0.5 

2.7 

2.9 

0.3 

76 

984 

1320 

83 

DDT  (medium)  with  fiang. 

0.3 

3.2 

2.0 

1.4 

58 

664 

960 

gU 

.U#  DDT  (coarse)  with  fung. 
NO  FUNaiCSIDBS  IN  PLOTS  g5-99 

g.6 

19.5 

30,6 

1.6 

170 

736 

1296 

85 

6  l/2#  ground  Ryanex 

o.k 

3-0 

0.02 

3.1 

28 

210 

392 

g6 

l/2#  106g- xylol  emulsion 

3-7 

7.4 

9.2 

1.1 

124 

744 

304 

87 

1  pt.  "Snydeet" 

2.9 

5.1 

4.0 

1.7 

24 

992 

1364 

gg 

1#  di(methoxyphenyl)- 
trichloro ethane 

0.4 

1.7 

l.g 

0-3 

104 

6go 

1064 

89 

1  qt.  "liquid  30"(30^DT) 

0.7 

2.6 

2.4 

o.g 

20 

I4i6 

202g 

90 

l/2#  DDT-benzene-kerosene- 
oil  K  emulsion 

3.1 

6.3 

g.6 

1.4 

44 

960 

1240 

91 

Same  as  90  4  2  oz. 
aluminum  s tear ate 

1*3 

2.7 

2.0 

O.g 

4g 

492 

1512 

92 

l/2#  DDT-benzene  emulsion 

1.1 

1.7 

1.0 

1.0 

24 

63g 

646 

93 

l/2#  DDT-xylol  emulsion 

l.g 

1.4 

1.7 

0.04 

20 

576 

1160 

9^ 

l/2#  DDT-7el8lcol  emulsion 

1.1 

3.^ 

2.3 

1.2 

52 

1346 

1520 

95 

l/2#  DDT-cyclohexanone  emul. 

3-5 

^.9 

5.8 

0-9 

160 

1520 

ggo 

96 

l/2#  DDT-tetralin  emulsion 

2.6 

3.2 

2.5 

1.1 

g 

560 

1392 

97 

l/2#  DDT^benzene-kerosaae  emuL  1.1 

4.1 

3.2 

1.9 

2g 

9g2 

56g 

98 

l/2#  DDT-henzene-oil  K  emul. 

0.9 

4.2 

2.8 

l.g 

2g 

600 

736 

99 

l/2#  DDT-henzene-oil  A  omuL 

1.5 

2.5 

2.7 

0.2 

32 

1152 

7g4 

Teats  of  Dust  for  Codling  Moth  Control 

A  four»acre  block  on  the  Station  grounds  was  used  for  testing 
dusts  for  codling  moth  control.    This  t^ock  consisted  of  6  rows  of  Bed 
Bomes  and  3  rows  of  Starklng  Delicious,  1^  trees  to  the  row.    The  east 
k  rows,  one  Delicious  and  three  Borne,  received  k  first  hrood  cover  sprays 
applied  with  a  convent loned  orchard  sprayer.    The  west  five  rows,  two 
Delicious  and  three  Borne,  were  subdivided  Into  three  segments,  each 
segment  receiving  one  of  the  dust  treatments.    Five  applications  were 
made;  four  first  brood  and  one  second  brood. 

The  same  dust  composition  was  used  for  each  treatment;  one  plot 
received  the  dry  dust,  one  received  the  dust  wet  with  water,  and  one  re- 
ceived It  wet  with  water  containing  a  sticker  consisting  of  k  otuioes 
soybean  oil  emulsified  with  one  ounce  of  B-19^6  per  100  gallons.  The 
dust  was  applied  at  the  rate  of  2  l/2  pounds  per  tree  per  application. 
Water  cuid  the  water  containing  the  sticker  solution  were  used  at  the 
rate  of  one  quart  per  pound  of  du8t« 

The  duster  was  a  Bean  "Mist  Duster"  with  2  fishtail  outlet  nozzles, 
both  directed  toward  the  same  side  of  the  mchlne  but  at  slightly  different 
vertical  angles  to  Increase  the  spread  to  cover  the  tree  from  top  to  bottom 
more  adequately  than  could  be  done  with  only  one  nozzle.    Fourteen  Jets  In 
the  mouth  of  each  nozzle  Injected   the  liquid  Into  the  dust  stream  for 
wetting. 

Schedules  and  results  were  as  follows: 

Sprays    let  cover   8  lb.  flotation  sulfur,  1  lb«  DDT 

2nd  and  3rd  covers   3/if  lb.  DDT 

Uth  cover    2-^  Bordeaux,  1  lb.  DDT 

Dust:      Ist  cover   40^  mlcronlzed  sulfur,  S^^  DDT,  52^  talc 

2nd  and  3rd  covers   UO^  mlcronlzed  sulfur,  5^  DDT,  55^^  talc 

kXh  and  5th  covers   55^'DDT,  95^  talc. 

Treatment:  Codling  moth  Infestation  counts 

1st  Brood   Season  

$6  Injured  %  Injured  Per  100  fruits 

Stings 

0.85 
0.11 

0.33 
0.k3 


fruit 

fruit 

Worms 

1.39 

0.66 

0.21 

0.12 

oM 

0.11 

oM 

0.07 

I 
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YINCXmnBS.  INDIANA 
L»  7.  Steiner,  In  Charge  1/ 


Seasoned  Condi t long  etnd  Codling  Moth  DerelopBent 

Daring  the  siz«iBonth  period  froa  April  to  September  inclusire, 
rainfall  amounted  to  22.10  inches  or  ahout  5  percent  less  than  normal* 
being  more  thetn  100  percent  above  normal  in  May  and  slightly  below 
normal  in  the  other  five  months.    Mean  daily  temperatures  during  the 
same  period  averaged  about  2  l/2  degree  below  normal,  being  about  3*^ 
degrees  below  normal  in  August  and  about  3*^  degrees  above  normal  in 
April.    Trosts  reduced  the  crop  somewhat  in  May  but  wide-spread  use  of 
DDT  along  with  the  imfavorable  conditions  for  codling  moth  development 
resulted  in  the  production  of  a  very  high  percentage  of  sound  fruit. 

Most  varieties  were  ready  for  the  calyx  spray  between  April  k 
and  10.    Codling  moth  emergence  began  April  9*  the  earliest  record 
for  this  eirea  and  three  weeks  ahead  of  normal.    Trap  catches  indicated 
that  the  first  main  peak  of  activity  occurred  April  21  to  23*  ^o 
first  hatch  occurred  May  5«    ^®  ^^te  of  moth  emergence,  egg  deposition, 
and  development  was  very  slow  during  May  with  emergence  not  more  than 
30  percent  complete  at  the  beginning  of  the  month  and  "JO  percent  at  the 
end  and  with  the  incubation  period  still  ik  days  or  longer  as  late  as 
June  5*    Between  June  5  and  12  the  incubation  period  shortened  to  six 
or  seven  days,  a  second  peak  of  moth  activity  occurred  (June  J  to  S) 
and  the  heaviest  first«*brood  hatch  of  the  season  followed  during  the 
week  of  June  l6*    Moth  emergence  in  local  orchards  was  99  percent 
eonrplete  by  June  18.    Jirst-brood  worms  began  leaving  apples  not  later 
than  June  I3  and  first-brood  adults  were  emerging  by  June  26.  In 
Tincennes,  teaiperatures  exceeded  99^  on  only  five  days  in  July  and  two 
days  in  August*    The  maximum  temperature  was  less  than  SO^  T.  on  16 
days  in  July  and  August  and  on  14  days  in  September.    Codling  moth 
development  was  slow  throughout  July,  August  and  September  and  the 
control  obtained  by  growers  was  unusually  good.    Almost  no  third-brood 
attack  was  observed  in  this  area  and  the  carry-over  of  hibernating 
worms  is  the  lowest  that  has  occurred  in  more  than  10  years. 

She  following  data  illustrate  the  average  effect  of  differences 
in  the  seasonal  conditions  on  codling  moth  control  obtained  with  treat- 
ments applied  to  three  varieties  in  a  local  orchard  during  each  of  the 
past  three  years.    No  supplemental  control  measures  were  used  between 
the  seasons  indicated* 


1/    The  chemical  analyses  and  particle  size  determinatioaa  re- 
ported herein  were  made  by  J.  S.  7ahey,  Division  of  Insecticide 
Investlgationst    Sxcept  for  factory-processed  materials  Mr. 
7ahey  prepared  most  of  the  DDT  formulations  used  in  the  19^6 
eiqperiments  in  accordance  with  specifications  suggested  by 
tests  in  previous  years. 
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Treatment 


Percent  Woragr  Ap-pleg 
"1955      19^5  1946 


Lead  arsenate,  'bordeaux,  oil 
Tank  mix  nicotine  bentonite,  oil 
DDT 


6S 
13 


lU  11.7 

9  2.U 
2  0.9 


Number  re^ar  cover  sprays:    10  in  194U,  7  in  19^5 »  6  or  7  in  I9U6. 
Lead  arsenate  plots  were  given  one  extra  (lO-day)  cover  spray  each  year. 

Some  credit  must  "be  given  in  19^6  to  the  low  carry-over  of 
codling  moth  larvae  from  19^5- 

Laboratory  lExperiments  lafith  Insecticides 
Ovicidal  Tests 

Codling  moths  were  allowed  to  deposit  their  eggs  on  Oolden 
Delicious  apples  previously  washed  in  acetone  to  remove  excess  wax.  A 
total  of  13,1^2  eggs  of  three  ages  was  sprayed  with  several  mixtures 
of  DDT  in  oil  or  in  xylene  or  with  nicotine  bentonite  and  oil.  Results 
indicate  that  the  combination  of  DDT  and  oil  either  as  an  emolsified 
solution  or  as  a  water  wettable  powder  and  oil  mixture  will  not  result 
in  a  higher  ovicidal  efficiency  than  obtained  from  oil  alone.    In  these 
tests,  beet  results  were  obtained  with  the  combination  of  nicotine 
bentonite,  DDT,  and  I/2  percent  mineral  oil,  the  percent  of  eggs  killed 
being  significantly  higher  than  where  I/2  percent  mineral  oil  was  used 
alone  or  with  DDT. 

Larvicidal  Bfficiency  Tests 

In  laboratory  experiments  an  attempt  was  made  to  study  the  effect 
of  prolonged  agitation  in  the  spray  tank  on  the  efficiency  and  deposits 
obtained  from  spray  mixtures  of  Deenate  23^  alone,  with  oil,  and  with 
oil  plus  soybean  flour.    Formulas  containing  l/k  to  l/2  pound  DDT  gave 
too  high  efficiencies  (100  percent  in  most  instances)  to  demonstrate 
differences,  however,  in  three  separate  series  of  testo  the  Deenate  23W 
began  to  show  evidence  of  preferential  wetting  by  the  oil  after  nine  to 
ten  minutes  agitation  and  after  20  minutes  most  of  the  DDT  had  combined 
with  the  oil  and  separated  from  the  diluent  which  remained  in  suspension. 
The  mixture,  however,  was  still  sprayable  after  30  minutes  of  agitation 
but  the  deposit  was  pellet->like  instead  of  filmed.    The  average  deposit 
of  DDT  per  s^^f^/centlmeter  of  apple  surface  was  6.2  mmgs.  from  2  pounces 
of  Deenate  25W  adone,  8.5  from  2  pounds  with  1  pint  Orthol  K  oil  after 
one  minute  of  agitation,  10.0  after  3*6  minutes,  9*3  after  10  minutes, 
8.3  after  16,  and  7*0  after  20.    Vfhen  k  ounces  soybean  flour  was  added 
no  preferential  wetting  occurred  euid  the  deposits  ranged  from  6.7  to 
8.2  mmg.  per  square  cubic  centimeter. 
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In  studies  of  the  effect  of  particle  size  on  efficiency  and 
amount  of  DDT  deposited,  no  differences  could  be  detected  among  fire 
lots  of  aerosol  WT  ranging  from  1.2^  to  3*73  microns  In  surface  mean 
particle  diameter.    A  1:1  DDT-kaolln  mixture  which  had  been  used  In 
I9U3  was  reground  and  the  surface  mean  particle  diameter  reduced  to 
3.7  microns  from  Its  original  6.2.    In  a  comparative  test,  I/2  pound 
to  100  gallons  of  the  finer  materiel,  showed  a  larvicldal  efficiency 
of  95.3  and  a  deposit  of  3*2  mmgs.  DDT  per  square  cubic  centimeter 
compared  with  85.8  percent  efficiency  and  2.9  nuag«  DDT  for  the  original 
lot.    Further  tests  of  50  percent  formulations  of  DDT  and  Pyrax  or  DDT 
were  varied,  failed  to  show  any  significant  differences  within  the 
range  of  2  to  ^^8  microns  surface  mean  particle  diameter. 

Under  laboratory  conditions  hexaethyl  tetraphosphate  when  used 
at  1  pint  per  100  gallons  had  a  larvicldal  efficiency  of  7^*3  percent 
one  to  six  hooirs  after  spraying  and  jG,^  percent  20  hours  later.  The 
addition  of  1  quart  mineral  oil  and  k  ounces  Wyoming  bentonite  to  1 
pint  of  hexaethyl  tetraphosphate  per  100  gallons  gave  an  initisil 
efficiency  of  93»2  percent  which  declined  to  86,2  percent  after  20 
hours.    The  oil  €md  bentonite  without  hexaethyl  tetraphosphate  showed 
efficiencies  of  26  percent  when  fresh  and.  IS  percent  after  20  hours. 
The  addition  of  a  wetting  agent  such  as  1  ounce  dreft  or  1  otince  B-.19^6 
per  100  gallons  to  8  ounces  of  hexaethyl  tetraphosphate  and  1  I/2  pounds 
of  a  50  percent  mixture  of  DDT-Pyrax  or  Deenate  5OW  significantly 
improved  both  the  larvicldal  efficiency  and  the  amount  of  DDT  deposited 
on  whole  apples  sprayed  tmder  laboratory  conditions. 


Laboratory- Field  Experiments 

The  usual  method  of  conducting  these  experiments  was  followed 
(Bureau  Circular  E-UUS,  September,  1939).    Stratified  60-apple  samples 
were  taken  from  each  plot  shortly  before  and  after  the  cover  sprays  and 
before  harvest  for  larvicide  tests.    Additional  samples  were  taken  at 
the  same  time  by  the  chemists  for  analyses  of  spray  deposits.    Ten  newly 
hatched  larvae  were  applied  to  each  apple  under  controlled  laboratory 
conditions.    The  larvae  came  from  mixed  loced  strains  having  a  relatively 
strong  ability  to  enter  fruit  sprayed  with  lead  arsenate.  Approximately 
250,000  newly  hatched  larvae  were  applied  to  apples  in  these  tests. 

Tests  were  divided  among  three  series.    Series  2  consisted  of 
mature  Home  Beauty  trees  which  were  also  used  in  a  small  plot  field 
8et-\rp.    Series  3  suid  3A  consisted  of  21  plots  arranged  on  mature  Orimes 
trees.    Sprays  were  thoroughly  applied  from  tower  and  ground  with  a 
conventional  sprayer  at  60O  pounds  pressure. 
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Th»  areragd  Xarvicidal  efficiencies  and  deposits  for  the  Series  2 
tests  on  ^ome   B^aut/  are  given  in  table  1.    For  details  of  the  spray 

treatments  see  table  3  and  the  list  of  abbreviations  preceding  it* 


Table  !•    Average  percent  larvicidal  efficiencies  and  results  of  spray 

deposit  analyses.  Aome  Beauty.  Series  2    plots*  Vincennes>  Ind. 
.  (^^PPftaita   priven  In  mmys.  per  so.  cm.  from  Div.  Insecticide  Tnv.) 


May  17-June  21 

Spray  treatment 
Plot    (Quantities  fitiven  for  100  eals.) 

After  Beofre 

After 
£S£MA 

Before  spray 
^ffi.c^  h^rv^^t^ 

2. 

LA-DDT,2-l/4  lb.,Bdx,Oil 
(2  sprays)  2  qt.  Same  as  7 
IB  jLasu  «c  Sprays 

Effic. 

DDT 

69.-4 
5.0 

35.6 
2.7 

85.6 
9.6 

63.7 
6.4 

22. 

LA-I>DT,2-lA  lb.,Fermat0  1  lb. 

OeuOo  clo    r   XXI  -UiSw  A  Ojpi  cigr  0 

Effic. 

93.7 

4-2 

4^.1 
1.6 

89.6 
7.3 

66.5 
3.4 

7. 

NS  l/^  pt.yMB  4  lb.,  Ueenate 
1/2  lb. ,011  2  qt.,SF  2  ozs. 

Effic. 

DDT 

Nic. 

Not 
determined 

98.3 
9.1 
3.0 

89.8 
6.0 
1.6 

17*. 

Same  as  7  except  oil-DDT 
substituted  for  Deenate  and 
oU 

Effic. 

DDT 

Nic. 

Not 
determined 

97.0 
5.3 
2.8 

87.1 
3.7 
1.5 

'3. 

Deenate  1-1/2  lb. 

Effic. 

DDT 

98.8 
11.9 

67.9 
3.7 

99.8 

12.0 

88.1 
6.0 

Same   as  3     oil  1  qt., 
SF  2  oz.,  Li.  2  oz. 

Effic. 
DDT 

99.0 
15.3 

67.4 
4.3 

99.2 
19.0 

94.8 
13.0 

23. 

Niatox  1-1/2  lb. 

Effic. 

DDT 

93.1 
8.6 

47.9 
2.3 

96.0 
7.6 

73.3 
4.3 

19. 

DDT-P  1-1/2  lb. 

Effic. 

DDT 

99.1 
7.8 

59.0 
2.7 

100.0 
12.2 

89.1 
5.5 

20. 

DDT-P  1  lb.  Oil  1  qt., 
Wyo.  B.  A  oz. 

Effic. 
DDT 

Not 
determined 

95.0 
17.1 

84.7 
11.3 

27. 

DDT-BC  1-1/2  lb. 

Effic. 
DDT 

95.3 
9.9 

68.4 
3.2 

98.8 
12.3 

90.3 
6.9 

28. 

DDT-CL  1-1/2  lb. 

Effic. 

DDT 

97.8 
9.9 

69.0 
3.0 

99.5 
10.6 

90.8 
6.5 

No.  28  +  1  qt.  Omilite 

Effic. 
DDT 

96.0 
11.1 

65.2 
2.7 

99.7 
13.8 

96.5 
8.0 

50. 

BDT  in  solution,  atoiai?ied 

Effic. 

DDT 

78.8 

37.6 
2.3 

78.4 
6.6 

u.o 

4.3 

No.  28  in  first  A  sprays. 
Velaicol  1063  l/2  lb.  in 
1-1/2  pts.  xylene  +  1/2  oz. 
B-i9^    - 

Effic. 

57.6 

32.4 
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The  lead  arsenate  and  DDT  used  on  plots  2  and  22  were  ground 
together  In  a  mikropulveri zer  without  the  addition  of  any  diluent,  A 
comparison  of  these  two  plots,  indicates  that  the  lead  arsenate-DDT- 
Icrdc'aux-oil  com'bination  (2)  was  less  ©ffectiye  in  the  first-hrood 
period  than  DDT-lead  arsenate  and  Fermte  (22)  althou^  it  deposited 
larger  ainounts  of  DDT.    This  decreased  effectiveness  carried  over  in- 
to the  second-brood  period  poseiblv  "because  of  the  effect  of  the 
bordeaux  residues  on  nicotine  "bentonite^    Results  with  plots  3  2U 
indicate,  as  was  shown  in  previous  years*  that  oil,  althou^  used  at 
only  I  quart  per  100  gallons,  greatly  increased  the  resistance  of  DDT 
deposits  to  weathering,  increased  their  build-up  and  increased  larvi- 
cldal  efficiency.    Oil  reduces  the  toxicity  of  DDT  but  the  increased 
deposit  la  generally  enough  to  more  than  offset  this  reduction,  DDT 
alone,  at  3/^  pound  (actual)  produced  no  higher  efficiency  during  the 
second-brood  period  than  DDT  at  one-third  that  strength  in  combination 
with  one-half  strength  nicotine  bentonite  and  oil  (plot  3  ▼s,  7)» 
Nicotine  bentonite,  DDT,  and  oil  (7)  when  used  all  season  was  a  more 
effective  treatment  during  the  second-brood  period  than  when  used  after 
a  first-brcod  program  of  lead  arsenate  and  DDT,  the  difference  after 
periods  of  weathering  being  especially  prenouncede     (We  have  reported 
in  previous  years  that  lead  arsenate  residues  from  early  cover  sprays 
adversely  affect  the  toxicity  of  nicotine  deposits  from  all  nicotine 
bentonite  sprays  subsequently  applied.) 

Plot  23  which  received  a  DDT  formulation  known  to  be  of  larger 
particle  size  than  Deenate  was  included  in  order  to  obtain  more  in- 
formation on  the  effect  of  particle  size  on  efficiency.     The  results 
of  tests  in  previous  years  indicated  that  particle  size  was  extremely 
important  in  determining  the  efficiency  obtained  from  DDT  formulations. 
The  factory-processed  DDT  of  larger  particle  size  was  definitely  less 
efficient  than  the  micronized  material  represented  by  Deenate  ^QV 
applied  to  plot  3,  and  the  DDT-Pyrax  applied  to  plot  19 . 

The  results  obtained  on  plot  20  indicate  that  the  addition  of 
a  q^JLart  of  oil  per  100  gallons  to  1  pound  of  50  percent  DDT  does  not 
quite  make  up  for  the  reduction  of  one-third  in  the  actual  amount  of 
DDT  used  as  corspared  with  plot  19,  however,  here  again  the  oil  has 
grtjatly  increased  the  WT  residue  which  along  with  the  effect  of  the 
oil  may  be  important  in  -the  control  of  certain  insects  other  than  the 
codling  moth, .particularly  the  red-banded  leaf  roller  and  San  Jose 
scale  crawlers. 

DDT-Bancroft  clay  processed  in  a  mikropulveri zer  gave  as  good 
results  (27)  as  Deenate  5OW.    The  same  was  true  of  DDT-China  L  kaolin 
(28).    The  latter,  in  combination  with  polyethylene  polysulfide,  gave 
excellent  res^jilts  during  the  second-brood  period  after  the  wetting 
agent  (goulac)  in  this  adhesive  was  removed  by  washing  and  decantation 
before  use.    It  aided  substantially  in  maintaining  a  high  efficiency 
during  the  long  inter-spray  intervals  following  the  first-brood  period 
without  increasing  the  DDT  residues  to  the  extent  that  oil  did  when  used 
with  DDT.    The  atomized  solution  of  DDT,  blown  onto  plot  50  with  an 
orchard  duster,  gave  much  less  effective  results  than  the  conventional 


type  of  «pray  and  produced  some  spot-»type  injury.    Telslcol  IO68  in 
xylene,  emulsified  with  Triton  B«1956  does  not  appear  promising  as  a 
codling  moth  insecticide,  since  part  of  the  efficiency  shown  for  this 
plot  must  "be  attributed  to  first-hrood  residues  of  DDT. 

In  the  experiments  on  the  Grimes  Oolden  variety,  six  cover 
■prays  were  applied  on  May  9,  23*  «^^e  10,  25 »  I6  and  JLugust  1. 

These  were  preceded  hy  a  calyx  and  two  lead  arsenate  cover  sprays  applied 
by  the  grower  within  1^  days  after  petsd  fall  and  before  the  block  was 
divided  into  experimental  plots. 

Ixcept  where  DDT  was  combined  with  nicotine  bentonite  in  ti^ich 
case  the  amount  used  was     ounces,  the  standard  dilution  used  in  the 
experimental  treatments  was  l/2  pound  actual  DDT  par  100  gallons*,  Most 
of  the  DDT  formulations  tested  in  these  series  produced  average  effi- 
ciencies for  fresh  deposits  of  between  99        100  percent,  consequently 
most  differences  between  treatments  appeared  only  at  the  end  of  weathering 
periods.    A  ^0  percent  formulation  of  DDT-Pyrax  (micronized)  was  used 
as  the  standard  of  comparison*    It  was  equalled  in  effectiveness  during 
the  first-brood  period  and  exceeded  during  the  second-brood  after 
periods  of weathering  by  DDT  dissolved  in  xylene,  either  with  Wyoming 
bentonite  or  Triton  3^193^*       emulsifying  agents.    lylene  could  be 
used  at  either  I-I/2  pints  per  l/2  pound  of  DDT  or  at  1  pint  without 
influencing  efficiency.    When  DDT  was  dissolved  in  Telsicol  AE  50 
Special,  the  efficiency  during  the  first-brood  period  was  significantly 
less  after  periods  of  weathering  than  obtained  with  DDT-Pyrax«  This 
was  not  true  during  the  latter  part  of  the  season  vhen  the  DDT-Velsicol 
emulsion  exceeded  the  DDT-Fyrax  in  effectiveness  and  also  exceeded  it 
in  amoTint  of  DDT  deposit,    in  aerosol  DDT  reprecipitated  so  as  to  have 
a  mean  surface  particle  diameter  of  approximately  2«25  microns,  and 
used  with  1/2  ounce  B-I956  as  wetting  agent  proved  less  effective  than 
a  DDT-Pyrax  mixture  also  wet  with  B-I956  emd  was  also  slightly  less 
effective  than  a  similar  preparation  having  a  mean  surface  particle 
diameter  of  5  microns.    The  ^-^micron  material,  however,  was  mde  up  of 
long  needle-like  crystsds  i^ile  the  2«25'-iaicron  material  was  of  short 
needle-like  crystals  and  had  a  tendency  to  £igglomerate.    During  the 
second  half  of  the  season  a  5-^cron  material  was  made  from  the  aerosol 
DDT  by  grinding  and  was  used  with  B-I956  in  a  similar  manner.    It  proved 
slightly  more  effective  after  periods  of  weathering  than  either  of  the 
needle-like  preparations  and  was  slightly  more  effective  than  DDT-Pyrax 
which  had  a  mean  surface  particle  diameter  of  k  microns.    On  the  basis 
of  tests  conducted  to  date  the  optimum  surface  mean  particle  diameter 
for  DDT  ptarticlee  used  in  codling  moth  formulations  appears  to  lie  be- 
t%reen  3  A^d  ^  microns. 
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A    5:3:2  fornnilation  of  DDT-Silene  (calcium  8ilicate)-Wyoming 
"bentonite  having  a  surface  mean  particle  diameter  of  I.5O  ndcrone  proved 
significantly  more  efficient  and  more  resistant  to  weathering  than  BDT- 
Pyrax.    The  addition  of  oil  to  this  formulation  decreased  the  efficiency 
somewhat  although  it  increased  the  deposits.    At  I/2  pound  actual  DDT 
per  100  gallons  DDT-Pyras  was  more  efficient  ^en  freshly  applied  than 
one  pint  of  nicotine  sulfate  in  a  nicotine  bentonite-oil  mixture, 
however,  after  11  to  22  days  of  weathering  the  nicotine  "bentonite 
formula  was  significantly  more  effective  thim  the  DDT.  Half-strength 
nicotine  "bentonite  with  1/2  percent  oil  in  combination  with  k  ounces 
actual  DDT  was  more  effective  after  the  first-brood  sprays  than  the 
full  strength  nicotine  bentonite  and  equally  effective  after  periods 
of  weathering.    During  the  second-brood  period  these  formulas  were 
equally  effective  after  the  sprays  but  the  nicotine  b©ntonite~DDT 
combinations  were  slightly  less  efficient  after  Xk  to  22  days  of 
weathering.    When  DDT  impregnated  in  Mississippi  bentonite  was  used  in 
combination  with  nicotine  bentonite  the  efficiencies  of  fresh  as  well 
as  weathered  deposits  in  the  first-brood  period  were  significantly  less 
than  where  the  DDT  was  added  to  nicotine  bentonite  in  the  form  of 
Deenate  ^0,    In  the  second-brood  period  there  was  no  significant  differ- 
ence between  these  formulas.    When  DDT  was  dissolved  in  Yelsicol  and 
added  to  the  nicotlne-bentonit®-oil  forimila  the  efficiency  of  fresh 
deposits  in  the  first-brood  period  was  less  than  the  Deenate-nicotine 
bentonite  combination  but  there  was  no  difference^  in  the  efficiency  of 
the  weathered  residues.    There  was  also  no  difference  between  the 
efficiency  of  either  weathered  or  fresh  residues  during  the  second- 
brood  period,    When  the  DDT  was  added  to  nicotine  bentonite  in  the 
form  of  DDT-Pyrax  (Mcronized)  there  was  no  difference  in  efficiency 
from  that  obtained  with  nicotine  bentonite  £knd  Deeaatt.    Black  leaf 
155^»  containing  12  percent  nicotine  and  J  percent  DDT,  used  at  2 
pounds  per  100  gallons  with  2  quarts  of  oil  was  significantly  less 
efficient  than  half-strength  tank-mix  nicotine  bentonite  with  Deenate 
and  oil«    The  difference  in  the  efficiency  of  weathered  deposits  during 
the  first-brood  period  averaged  20  percent •    Black  leaf  155^,  containing 
the  same  quantities  of  DDT  and  nicotine  but  with  all  the  nicotine  in  a 
water  soluble  form,  was  more  efficient  thatn  the  Black  Leaf  foinoula 
during  the  first-brood  period  when  sprays  were  applied  at  shorter  in- 
tervals but  was  significantly  less  efficient  during  the  second-brood 
period.    A  2^  percent  DDT  experimental  formulation  with  ground  tobacco 
as  a  diluent  was  equal  in  efficiency  to  DDT-Pyrax  (microniased).  When 
Black  Leaf  1^3^        used  with  2  quarts  of  oil  per  100  gallons  in  second- 
brood  sprays  on  part  of  the  25  percent  DDT  plot  the  efficiency  was  less 
during  this  period  both  with  respect  to  fresh  and  weathered  deposits 
than  where  the  DDT-1557  formula  had  been  used  all  season. 

The  addition  of  l/2  ounce  per  100  gallons  of  the  emulsifier 
Triton  B-I956  to  DDT-Pyrax  in  three  sprays  increased  the  amount  of  DDT 
deposits  slightly  cmd  the  efficiency  significantly.    When  the  amount  of 
emulsifier  was  increased  to  one  ounce  in  the  fourth  and  fifth  cover 
sprays  the  increase  in  amount  of  spray  material  remaining  on  the  tree 
at  time  of  application  was  reduced  slightly  but  the  rate  of  weathering 
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was  not  increased  with  the  resTxlt  that  the  average  efficiency  remained 
about  the  same  ae  where  no  eimlsifier  was  used.    When  the  ennilsifier 
was  increased  to  1  l/2  ounces  in  the  last  application  the  amount  of 
DDT  deposited  was  significantly  reduced.    Again,  however,  there  was 
no  increase  in  the  rate  of  weathering  as  a  result  of  using  the  emul- 
sifier  and  the  average  efficiency  was  approximately  the  same*  The 
faetory-^processed  formulation,  To'bacine,  which  contained  1^  percent 
DDT  and  was  used  at  the  rate  of  20  ounces  per  100  gallons  gave  no 
hetter  results  them  was  to  he  expected  from  the  use  of  3  ounces  of 
DDT  alone*    Di  (methozyphenyl)  trichloroe thane  used  at  the  rate  of  l/2 
pound  of  the  active  ingredient  per  100  gallons  proved  much  less  effec- 
tive than  th©  DDT-Pyraix  mixture,  following  the  first  three  cover  sprays* 
After  the  fourth  and  fifth  cover  sprays,  however,  it  averaged  only 
slightly  lets  effective  than  the  DDT-Pyrax  mixture*    Following  the 
last  spray  it  lost  efficiency  ouch  more  rapidly  than  the  DDT-Fyrax 
mixture,  due  perhaps  to  the  heavy  rainfall. 

Two  formulations  of  hensene  hexachloride  were  tested  in  four 
first-hrood  sprays*    One  (commercial  solvent  preparation)  was  made  up 
in  dust  form  ead  contained  five  percent  of  the  gamma  isomer,  the  other 
was  obtained  in  technical  form  from  the  Hooker  Electro  Chemical  Oo.  and 
was  said  to  contain  20  percent  of  the  gamoDOA  isomer.    This  was  ground 
with  an  eqiial  quantity  of  kaolin  and  used  at  the  rate  of  3  pounds  per 
100  gallons*    The  dust  was  used  at  the  rate  of  10  po;mds  both  formula- 
tions being  used  as  sprays.    The  larvicidal  efficiency  was  extremely 
low  throughout  the  first-brood  period,  the  maximum  being  ^3  percent 
after  four  sprays  of  the  benzene  hexachlo ride-kaolin  mixture  had  been 
applied.    The  average  efficiency  after  sprays  was  23 percent  in  one 
case  and  3^*3  other.    The  average  efficiency  after  weathering 

was  l6*6  and  lU*U.    Benzene  hexachloride,  as  represented  by  the  test 
formulations,  does  not  show  promise  as  a  codling  moth  larvicide* 


The  Effect  of  DDT  Spray  Residues  in  Reducing  Oviposition 

Reduced  catches  in  bait  traps  following  application  of  DDT  sprays 
over  a  period  of  three  years  have  indicated  that  DDT  sprays  not  only 
have  an  effect  on  moths  wet  at  the  time  of  applications,  but  that  the 
resulting  deposits  on  which  moths  must  subsequently  lay  their  eggs  are 
toxic  to  them*    Results  of  tests  conducted  in  19^6  in  which  moths  were 
caged  on  trees  sprayed  with  DDT  for  periods  of  five  days  following  three 
different  applications  are  given  in  Table  2* 


-  33  - 


Ta^)le  2.    Sffect  of  DDT  Deposits  on  Foliage  on  Codling  Moth 
Oviposit  ion,  Vincennes,  Indiana  -  19^ 


T?eA.tiQent 

(Materials  amd  itsoTrnts  per  100  Gallons) 

Sxperi- 

mente 
Conducted 

Moths  Dead 
after 

5  Days  1/ 

Seduction 

in  Eggs 
Deposited  l/ 

Numher 

Percent 

Percent 

DDT-xylene  emulsion  (8  oz.  DDT) 

3 

100 

93 

DDT- Aero sol  (8  08*)(2a5  micron) 

3 

100 

90 

DDT-Pyrax  (50^) (8  of»  DDT) 

3 

100 

81 

DDT-7elsicol  emulsion  (3  os,  DDT) 

2 

100 

7« 

Di  (methoxypheayi)  trichloroethan©  (8  of,) 

3 

90 

81 

Nicotine  bentonite  oil,  DDT  {k  02 J 

3 

3k 

76 

Benzene  Hezachloride  (8  oz.  Gamioa  Isomer) 

2 

90 

76 

TM  Nicotine  hentonit©  oil 

1 

85 

33 

Un sprayed 

3 

78 

0 

1/    Averaiges  of  tests  made  after  the  3r^»         ani^.  ^th  cover  sprayt. 


The  average  number  of  eggs  per  femade  laid  on  Tmspr6iyed  foliage 
during  the  five-day  periods  was  37 •    Since  th©  codling  moth  is  at  rest 
on  the  trees  except  during  th©  short  periods  of  flight,  the  confinement 
of  moths  in  cages  probably  did  not  give  an  exfiiggerated  effect,  particularly 
since  some  of  the  moths  in  the  cages  in  the  un sprayed  plots  were  killed 
by  antt. 


yield  Testing  of  Insecticides  on  Bandomiaed  Blots 

Small  plot  tests  were  arranged  in  a  mixed  planting* of  mature 
Winesap  and  Jonathan  trees  (Series  l),  on  mature  Home  Beauty  and 
Turley  (Series  2),  and  on  Home  Beauty  replants  (Series  2A)  too  small 
for  inclusion  in  the  regular  Home  Beauty  plots  but  located  among  or 
near  them.    Codling  moth  data,  representative  of  the  entire  crop,  were 
obtained  on  all  varieties  at  the  end  of  first-brood  attack  and  later 
for  the  entire  season.    Red-banded  leaf  roller  injury  data  were  obtained 
from  all  drops  €uid  harvested  fruit.    To  determine  the  mite  poptilation 
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examinations  of  an  average  of  100  leaves  per  variety  per  plot  were 
made  from  six  to  eight  times  during  the  season,  using  the  truah  type 
machine  developed  "by  C.  P.  Henderson  as  an  aid  in  making  the  counts. 
In  series  1,  one  Jonathan  tree  in  each  of  two  replicates  and  one  or 
two  Winesap  trees  in  each  of  the  four  replicates  were  examinedo 
Yields  in  the  Winesap  and  Jonathan  plots  ranged  from  2,7^9  ^»7^3 
apples  per  tree,  in  Rome  Beauty  plots  (Series  2)  from  2»311  to  ^,077 
and  in  Turley  plots  (Series  2)  from  3,^+71  to  4,808.    On  Rome  Beauty 
replants  the  yield  in  plot  50  was  only  179  apples  per  tree  "but  in  the 
other  plots  it  ranged  from  approximately  1,1+00  to  U.OOO. 

Series  1  was  set  up  primarily  to  test  promising  codling  motk 
programs  against  the  European  red  mite  and  the  two-spotted  mite.  Tor 
this  reason  the  individual  replicates  included  \  trees  to  minimize 
the  effect  of  wind-drift  of  mites  from  one  replicate  to  the  other. 
The  other  series  was  made  up  of  single-tree  plots  replicated  three 
to  seven  times.    At  the  end  of  first-hrood  attack,  examinations  of 
stratified  samples  on  the  trees  failed  to  show  much  red-handed  leaf 
roller  injury;  however,  since  the  foliage  was  becoming  somewhat 
ragged,  records  of  damage  hy  this  pest  were  kept  on  all  drops  picked 
up  after  July  first. 

The  ahhreviations  used  to  indicate  materials  referred  to  in  the 
tables  in  this  report  are  listed  below  along  with  the  surface  mean 
particle  diameter  (SMPD)  of  preparations  containing  DDT,  Unless 
otherwise  indicated,  the  technical  grade  of  DDT  was  used  in  all  DDT 
formulations. 


155-DDTX  (Blackldaf  155.  12^  Nic.      7^  DDT  with  bentonite)  SMPD-7.5m. 

Azo.  C  (Azobensene-China  L  kaolin  (50^)  mikro.) 

Azo.  S  (Azobenzene-Silene  (50^)  mikro.) 

B-1956  (Triton  B-1956) 

Bdx.  (3/4:1-1/2:100  Bordeaux  mixture) 

BS  (bentonite  sTilfur,  fused) 

"Deenate"    (Deenate  5OW,  DuPont)  SMPD-2.8 

"Deenate  25"    (Deenate  25W,  19^5) 

DDT-A  (DDT  aerosol-Bancroft  clay  (505^)  mikro.)  SMPD-2.0 
DDT-BC    (DDT-Bancroft  clay  (50^)  mikro.)  SMPD-2.6 
DDT-CL    (DDT-China  L  kaolin  (505^)  mikro.)  SMPD-2.6 
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AlDbreviations  (Continued) 

DDT-P    (DDT-Pyrax  (50^^)  micronized)  SMPD-4.0 

DDT-SW  (BDT-Silene-Wyo.  B.  (5j3:2)  mikro.)  SMPD-I.5 

DDT-Xaa.    (DDT-saathon®  (37-1/ 2^  and  50^)  General  Qhem,  Go.)  SMPB-g.O 

DIMT  (dl  (methoa^henyl)  trichlo  roe  thane,  5Q^) 

DH-lli  (derivative  of  dinitro  ortho  cyclohesgrl  phenol) 

"Fermate"  (ferric  disnethyl  dithiocar'baiaate) 

ffiPl"  (hydroxy  pentaaethyl  flsvan,  3^^) 

LA  (standard  aoid  lead  arsenate) 

UUDDT    (U^DDO?  (S:l)  aikro.)  SMPD-O06 

Li    (hydrated  spray  lime) 

MB  (Mi88»  "bentenite,  Filtrol  Xkl^  brand) 

Mikro.    (processed  laboratory's  Bantam  Mifcropiilve riser) 

«Niatox»    {KDT  50^,    Niagara  Sprayer  &  Ghem.  Co.)  SMPD-7.6 

NS    (nicotine  sulfate,  ^0^) 

Oil  (Superla,  emulsive  type  s-ummer  spr^  oil) 

Oii-DBT  iki  DDT  in  Saperla  Std.  Oil  Co«) 

"Omilite«  (polyethylene  polysulfide,  50^) 

"Hose  Special"  (l^  rotenone  emulsion,  Liberty  Chemical  Co.) 

SP  (soybean  flour,  »%)ray8oy,''  Glidden  Co.) 

"Tobacine"    (155^  DDT  with  tobacco  extracts) 

WS    (wettable  sulfur) 

Wyo.  B.    (Wyoming  bentonite.  Am.  Colloid  Co.) 


Spray  formulas  used  on  the  three  series  of  plots  are  given  in  Table  3» 
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Table  3.    Spray  yorarulas  used  in  Small  Plot  Field  Teats  in  19^4-6. 
 Yincenneg«  Indiana  

A  3/(  dormant  oil  spray  vas  applied  from  opposite  directions  about 
March  11  and  ik  by  the  grower. 


Prebloom  sulfur  sprays  and  dusts  were  also  applied  by  the  grower. 
Seven  cover  sprays  were  applied  on  April  29 -May       May  13-1^.  22-29*  June 
11-12,  July  3-5.  22-23,  and  August  15-19- 


Series 

1.    Winesap  and  Jonathan  (17  treatments,  four  2x2-tree  replicates  of  each) 

Plot 

Spray  No. 

Quantities  of  materials  used  per  100  /gallons. 

All 

Calyx 

LA  3  lb.,  WS  3  lb.,  Li.  3  l"b.  (April  g-10) 

1,2 

lO-day 

LA  k  lb..  WS  k  lb.,  Li.  k  lb.  (April  I9-20) 

3-17 
1 

10- day 

1 

2 
3-^ 
5-7 

WS  U  lb.                                    (April  19-20) 

LA  U  lb.,  Li.  k  lb.,  BS  3  lb. 

LA  1^  lb.,  Li.  h  lb.,  oil  1  qt.,  SF  k  oz. 

LA  U  lb.,  Bdx.  Oil  2  qt. 

LA  3  lb.,  Bdx. 

2 

1 

2 

3-U 
5-7 

LA  2  lb.,  Deenate  25  1  lb,,  Li.  2  lb.    BS  3  lb. 

LA  2  lb.,  Deenate  I/2  lb.,  Li.  2  lb.,  Oil  1  qt.,  SF  2  oz. 

LA  2  lb.,  Deenate  I/2  lb..  Bdx.,  Oil  2  qt. 

Same  as  Plot  7.  (HS  I/2  pt..  MB  k  lb..  Oil  2  at.. 

Deenate  1/2  lb..  S7  2  oz.) 

3 

1 

2.M 

3 

Deenate  25,  3  lb..  BS  3  lb. 
Deenate  I-I/2  lb. 
Deenate  I-I/2  lb..  Bdx. 

k 

i-U 
5-7 

Same  as  Plot  3 

Deenate  3/U  lb..  S?  2'oz..  Li.  2  oz.,  Oil  1  gal. 

5 

1 
2 

3-7 

NS  1  pt.,  MB  g  lb.,  BS  3  lb. 
NS  1  pt.,  MB  g  lb.,  Oil  1  qt. 
NS  1  pt.,  MB  g  lb..  Oil  2  qt. 

6 

1 
2 

3-7 

NS  1/2  pt..  m  k  lb..  Deenate  25.  I-I/2  lb.,  BS  3  lb. 

NS  1/2  pt.,  KB  k  lb.,  Deenate  f/k  lb..  Oil  1  qt.,  37  2  oz. 

NS  1/2  pt.,  KB  k  lb.,  Deenate  3/k  lb..  Oil  2  qt.,  SF  2  oz. 

7 

1 
2 

3-7 

NS  1/2  pt.,  KB  k  lb..  Deenate  25,  1  lb..  BS  3  lb. 

NS  1/2  pt.,  KB  k  lb.,  Deenate    l/2  lb..  Oil  1  qt.,  ST  2  oz. 

NS  1/2  pt.,  MB  U  lb.,  Deenate    I/2  lb..  Oil  2  qt.,  SF  2  oz. 

8 

1 

2.U-6 

3 
7 

Deenate  25,  3  lb.,  BS  3  lb. 

Deenate  1  lb.,  SF  2  oz.,  Li.  2  oz..  Oil  1  qt. 

Deenate  1  lb.,  Bdx.,  Oil  1  qt. 

Deenate  1  lb. ,  SF  2  oz.,  Li.  2  oz..  Oil  2  qt. 
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Ta'ble  3  (Continued)    Seriee  1  (Continued) 


Plot 

Spray  Ko« 

Quantities  of  materials  used  per  100  is^allons 

T 

X 

2-7 

Saae  as  Plot  8  except  Deenate  reduced  to  l/2  lb. 

JJi.Bix   X^X/  C.   XOmt            J  X0» 

2.»*-7 

DiMT  1-1/2  lb. 

3 

DiMT  1-1/2  lb.,  Bdx. 

11 

l-U 

Saae  as  Plot  3 

5-7 

imT-Zan.  2  lb. 

12 

l-U 

Same  as  Plot  3 

5-7 

Deenate  I-I/2  lb.,  HP?  k  lb. 

5-7 

Deenate  1  lb,,  HPf  2  lb..  Oil  1  qt'. 

3 

Deenate  1-1/2  lb.,  HPF  1  lb..  Bdx. 

U-7 

Deenate  I-I/2  lb.,  HPf  1  lb. 

15 

1-1^ 

Same  as  Plot  3 

5-7 

Saae  as  Plot  7 

16 

1-i^ 

Same  as  Plot  3 

5-7 

Deenate  I-I/2  lb.,  DN-111,  1-l/U  lb. 

17 

1-2 

Same  as  Plot  3 

3-7 

Deenate  I-I/2  lb.,  DN-111  5  oz. 

Series 

2.    Home  B 

eauty  (16  treatments,  single-tree  plots  replicated  7  tiaes). 

Plot 

Spray  No. 

Quantities  of  aaterials  used  per  100  gallons. 

111 

Calyx 

LA  3  1^..  WS  3  lb.,  Li.  3  lb,  (April  IO-I3) 

1.2 

10- day 

LA     lb.,  WS  U  lb.,  Li.  k  lb.  (April  22) 

22 

10-day 

LA  4  lb.,  Peraate  1  lb.  (April  22) 

All 

10-day 

WS  k  lb.      (April  22-23) 

others 


Six  corer  sprays  were  applied  on  May  6-7.  20-21,  June  3-5.  lS-20, 
July  9-11.  and  August  S-9. 
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Table  3»  (Continued)    Srlce  2  (Continued) 


Plot     Spray  Ho,     Qpantltlee  of  aaterlale  used  per  100  gallons* 

1  1-2  LA  U  It).,  LI.  k  lb.,  BS  3  lb. 

Lkk  lb.,  Bdx..  Oil  2  qt. 

5-6  LI  3  lb..  Bdx. 

2  1-2  LA^DDT  2-l/U  lb.,  Li.  2  lb.,  BS  3  lb. 
3-U  LA-DDT  2-.I/U  lb.,  Bdx.,  Oil  2  qt. 

3-6  Saine  as  Plot  7.  (HS  l/2  pt.,  MB  4  lb.,  Deenate  I/2  lb.. 
Oil  2  qt.,  S7  2  os.) 

22  1  Lk-UDT  2-1/^  lb.,  Peraate  1  lb.,  BS  3.1b. 

2-  ^  LA-DDT  2-l/U  lb.,  Permate  1  lb. 

5-6  Same  as  Plot  7.  (HS  I/2  pt.,  KB  k  lb.,  Beenate  I/2  lb., 
Oil  2  qt.,  SP  2  OS.) 

3  1-2  Deenate  I-I/2  lb.,  BS  3  lb. 

3-  5  Deenate  I-I/2  lb, 

6  Deenate  I-I/2  lb.,  DH-111,  3/U  lb. 

2k         1-2  Same  as  Plot  3 

3-5  Deenate  I-I/2  lb.,  SP  2  os.,  Li.  2  oz..  Oil  1  qt. 

6  Deenate  I-I/2  lb..  SP  2  oz.,  Li.  2  os..  Oil  2  qt. 

25         1«-U  Same  as  Plot  2^ 

5  Deenate  I-I/2  lb.,  HPP  2  lb.,  Oil  1  qt. 

6  Deenate  I-I/2  lb. .  WS  2  lb. 

5  1-2  HS  1  pt.,  MB  g  lb.,  BS  3  lb. 

3-6  HS  1  pt..  MB  8  lb..  Oil  2  qt. 

7  1-2  HS  1/2  pt.,  MB  1^  lb.,  Deenate  I/2  lb..  BS  3  lb. 

3-6  HS  1/2  pt.,  MB  If  lb.,  Deenate  I/2  lb..  Oil  2  qt.,  SP  2  os. 

17  1-2  Same  as  Plot  7 

3-6  HS  1/2  pt.,  m  k  lb.,  Oil-DDI  2  qt. 

18  1-2  155-DDTX  2  lb..  BS  3  lb. 

3-6  155-DDTX  2  lb..  Oil  2  qt.,  SP  2  os. 

19  1-2  DDT-P  1-1/2  lb..  BS  3  lb. 
3-5  DDT-P  1-1/2  lb. 

6  DDT-P  1-1/2  lb.,  DH-lll,  3/k  lb. 

20  1-2  Same  as  Plot  19 

3-5  DDT-P  1  lb..  Wyo.  B.  k  oz..  Oil  1  qt. 

6  DDT-P  1  lb.,  Wyo.  B.  k  oz.,  Oil  2  qt. 

21  1-2  Same  as  Plot  I9 

3-5  DDT-P  1/2  lb..  Wyo.  B.  k  oz..  Oil  1  qt. 

6  DDT-P  1/2  lb.,  Wyo.  B.  k  oz.,  Oil  2  qt. 
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Tftble  3  (Continued)    Seriee  2  (Continued) 


Plot      Spray  Ho. 

26  1-5  DDT  (tech,)  3/U  11).  in  Xylene  2-l/U  pt.  plus  B-I956  I/2  oz. 
6                DDT  (tech.)  3/1^  ITd.  in  Xylene  pt.  and  Oil  2  q.t. 

plus  B-1956  1/2  oz. 

23  1-2  Niatox  1-1/2  lb.,  BS  3  lb. 

3-6  Niatox  1-1/2  lb. 

27  1-2  DDT~.BC  1-1/2  lb,,  BS  3  lb. 
3-5              DDT-BC  1-1/2  lb. 

6  DDT-BG  1-1/2  lb.,  DN-lll,  3/U  lb. 

Series  2«    Turley  (8  treatments,  single  tree  plots  replicated  k  times) . 


1 

1-6 

Same  as  Home  Beauty  Plot  1 

3 

1-6 

Sam®  as  Rome  Beauty  Plot  3 

5 

1-6 

Same  ae  Home  Beauty  Plot  5 

7 

1-6 

Same  as  Rome  Beauty  Plot  7 

19 

1-6 

Same  as  Rome  Beauty  Plot  15 

27 

1-6 

Same  as  Rome  Beauty  Plot  27 

2S 

1-2 

DDT-CL  1-1/2  lb.,  BS  3  lb. 

3-5 

DDT-CL  1-1/2  lb. 

6 

DDT-CL  1-1/2  lb.,  DN-111.  3/U  lb. 

29 

1-2 

DDT-A  1-1/2  lb.,  BS  3  lb. 

3-5 

DDT-A  1-1/2  lb. 

6 

DDT-A  1-1/2  lb.,  DN»111,  3/k  lb. 

Table  3.  (Continued) 


Series 

2A. 

Home  Beaut7  Heplants,  3  single  trees  paired  with  3  sprayed  with 
formula  28. 

Plot 

Soray  No.      Quantities  of  materials  used  per  100  gallons. 

28 

1-2 

DDT-CL  1-1/2  lb.,  BS  3  lb. 
DDT-CL  1-1/2  lb. 

DDT-CL  1-1/2  lb..  DN-111,  3/^  lb. 

^7 

1-2 

3-5 
6 

DDT-SW  1-1/2  lb.,  BS  3  lb. 
DDT-SW  1-1/2  lb. 

DDT-SW  1-1/2  lb.,  DN-111.  3/^*  1^. 

ks 

1-2 

3-6 

DDT— CL  1-1/2  lb.,  BS  3  lb.-,  Omilite  1  qt. 
DDT-CL    1-1/2  lb.,  Omilite  1  qt. 

1-3 

k 

5 
6 

Same  as  Plot  28 

DDT-CL  1-1/2  lb.,  Azo  C  ^/k  lb. 
DDT-CL  1-1/2  lb.,  Azo  C  I-I/2  lb. 
DDT-CL  1-1/2  lb.,  Azo  C  3  lb. 

50 

1-6 

Atomized  solution  DDT  blown  into  trees.  DDT  (tech.)  1  lb. 
per  gal.  xylene-kerosene  (1:3) 

51 

1-5 

6 

Tobacine  1  pt. 
Discontinued  (not  applied) 

52 

1-3 

5 
6 

Same  as  Plot  28 

DDT-CL  1-1/2  lb..  Azo  S  3/k  lb. 
DDT-CL  1-1/2  lb..  Azo  S  I-I/2  lb. 
DDT-CL  1-1/2  lb..  Azo  S  3  lb. 

53 

1-3 
U-6 

Same  as  Plot  28 

DDT-CL  1-1/2  lb..  Rose  Special  1  qt. 

51+ 

l-U 
5-6 

Same  as  Plot  28 

Velsicol  1068,  1/2  lb.  in  I-I/2  pt.  xylene  4  I/2  oz.  B-I956 

Codling  moth,  red-banded  leaf  roller,  and  mite  infestation  data  are 
summarized  in  tables  ^,  5»  and  6. 


t 
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Ta'ble        Codling  Moth,  Hed-Banded  Leal  Holler  and  Mite  Infestations  on 
Winesap  and  Jonathan.    Series  1  Tests.    Tincennes,  Ind.,  19^* 


Codling  Moth  l!hain"ber  Mite  Mtilts  and  Nymphs 


(DDT  in  Pora 
of 

Used) 

Harvest  Data 

let  Brood 

EBLH 

Per  100  Leaves 

Clean 

Worms 

per  100 

ArkTtl  A  a 

Worms  per 
June  28 

T  T>  111  yukA 

Apples 

Average  on  5 
Dates  after 
July  2  1/ 

MaximuB 

Population 
(toth  species) 

Percent 

Nufflber 

jiuiBoer 

rercent 

EBM  2/ 

2-SM 

ir — — — 

1. 

57.1 

67.3 

137 

0.2 

158 

770 

2U95 

H3-DDT) 

8U.0 

15.3 

DO 

2U 

7I8 

1233 

3.  (DDT) 

96.0 

2.U 

7 

8.9 

696 

2359 

ii65g 

U.  (DDT-oil) 

94.0 

U.g 

—  - 

16.0 

28 

ioii3 

2625 

5.  (2JB) 

89.9 

g.O 

12.7 

71 

365 

ia2 

6.  (ITB-DDT) 

96.5 

2.8 

19 

7-4 

1369 

2865 

7.  (KB-DDT) 

93.0 

5.6 

58 

12. g 

26 

3075 

g.  (DDT-oil) 

9^.2 

3.2 

13 

6.g 

74 

2215 

5720 

9.  (DDT-oil) 

91.U 

6.6 

34 

15a2 

4730 

10.  (DiMT) 

82.U 

20.2 

gg 

15.1 

393 

3113 

1^900 

11.  (DDT-Xan) 

90.6 

8.9 

13.6 
— ✓ 

392 

1911 

U960 

12.  (DDT-HPy) 

95.^ 

2.k 

l*+.2 

31s 

1652 

2912 

13.  (DDT-HPy- 
oil) 

95.7 

2.6 

12.2 

95 

1905 

3175 

Ik,  (DDT-HPr) 

9^.7 

4.0 

29 

9A 

570 

2513 

15.  (DDT: DDT-NB;  95.0 

3.4 

19 

17.6 

ill 

13^5 

3575 

16.  (DDT-DN-111;  95.i| 

2.6 

27 

lU.O 

210 

127 

7g8 

17.  (DDT-Ilt.lll)95,6 

2.3 

32 

10.7 

56U 

U9g 

2610 

1/    These  are  averages  of  populations  found  on  July  I9,  27,  Aiig^  12,  26  €md 
September  17 . 

2/    European  red  mite,  Paratetreinychus  pilosue  (C  &  T). 

2/    Two-spotted  spider  mite,  Tetranychus  "bimaculatus  (Harvey). 
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Tal)le  5»    Codling  Moth,  Red-Banded  Leaf  Roller  and  Mite  Infestations  on 
Rome  Beauty.    Series  2  Tests.    Vincennes,  Indiauaa  -  19^. 

Codling  Moth  Average  Kumber  Mite  Adults 


Worms  -"^^       and  Nymphs  per  100  Leaves 

Plot  Clean  per  In-  Before  1/  and  After  2j 

Apples       Tree  Jured   Final  Spray  


(Season; 

Apples 

ERM 

2- 

.SM 

Percent 

Numher 

Percent 

Before  After 

Before  After 

1. 

(LA) 

95.0 

125 

o.u 

U56 

131 

23^2 

2272 

2. 

(LA-DDT-Oil: 
HB-DDT-Oil) 

16 

1.8 

1^2 

19 

1868 

22. 

(LA-DDT-Fermate  s 
SB-DDT-Oil 

97.9 

21 

1.2 

226 

2 

357s 

833 

(Deenate) 

96.8 

17 

16.1+ 

-IK 

60 

2lf. 

(DDT  Oil) 

97.6 

6 

11.2 

PQ1 U 

25. 

(DDT  +  Oil) 

98 

8 

6.1 

J.  f  5 

wn 
JJ  \  1 

(DDT-P) 

97.7 

18 

15-1 

00*+ 

cox 

20. 

(DDT-P  •^  Oil) 

97.6 

11 

15.5 

21. 

(DDT-P  -f  Oil) 

96.7 

21 

29.0 

222 

7 

3352 

890 

2"?. 
• 

(Niatox) 

95.7 

30 

23.3 

577 

3S 

2900 

992 

21. 

(DDT-BC) 

96.7 

29 

22.1 

757 

if6 

3562 

26. 

(DDT-Xylene) 

97.8 

16 

6.7 

6U8 

122 

2707 

2051 

5. 

(HB-Oil) 

96. 8 

H5 

28.5 

138 

23 

2120 

7. 

(NB-DDT-Oil) 

97.0 

31 

26.7 

123 

92 

2199 

13U8 

17. 

(NB-DDT  in  Oil) 

96.8 

24 

3^.6 

nil 

29 

2060 

1U5U 

18. 

(155-DDTX-Oil) 

95.6 

47 

U3.2 

116 

58 

226U 

1105 

1/      Average  of  populations  on  July  17  and  August  5. 

2/      Average  of  populations  on  August  I6  and  Septem'ber  16. 

DN-111  at  3/4  pound  per  100  gallons  used  on  underscored  plots 
in  final  application. 
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Ta'ble  6,    Codling  Moth,  Red-Banded  Leaf  Holler  and  Mite  Infestations  on 

Turley,  Series  2,  and  Rome  Beauty,  Series  2A,    Vincennes,  Ind.,  I9U6. 

Worms  BBLE  Average  IShun'ber  Mite  Adults 

per         'In->  and  Hymphs  per  100  Leaves 

Clean        Tree  jured        Before  1/    and  After  2/ 

Plot  Apples    (Season)  Apples  Jinal  Spray  


SRM  g-SM 


Percent 

Hufflber 

Percent 

Before 

After 

Before 

After 

Turley 

1.  LA 

95.8 

105 

0.3 

5I8 

SS 

2U85 

2lh 

^.1/  Deenate 

98.1 

22 

11.6 

1200 

28 

20I+6 

116 

5.  NB 

98, U 

28 

lU.o 

102 

30 

1361^ 

6U7 

7.  NB-DDT 

98.0 

22 

1715 

72 

2500 

9I+5 

1^.  DDT-P 

98.6 

IS 

1U.3 

1146 

10 

5265 

120 

21.  DDT-BC 

98.1 

18 

15.0 

83^; 

12 

3U9I 

68 

28.  DDT-CL 

98.1 

22 

13.6 

107^ 

9 

2930 

82 

2^.    DDT- A 

98.2 

18 

11.7 

729 

U8 

3291 

355 

Rome  Beauty  Replants  (Compare  vri 
28.     S.W.                            96. U 

th  28  in 
28 

same  group 
IU.7 

) 

koo 

22 

2i+32 

136 

DDT-SW 

97.7 

6 

6.6 

600 

6oi+3 

20 

28.  -S 

95.3 

26 

28.6 

710 

18 

178U 

172 

kS.    No.  28-Omilite 

97 « 6* 

12 

25.7 

628 

6U 

63^3 

592 

28.  SS 

^9.    No.  28— Azo.  C. 

9^.0 
95.6 

72 
Gk 

32.7 

710 
352 

IS 

83 

1781^ 

1856 

172 
U97 

52.    No.  28— Azo.  S. 

9^.9 

53 

38.U 

U70 

^7 

1810 

192 

53.    No.  28— Rome  Special  95.0 

51 

33.1 

252 

15U 

1732 

1019 

5U.   V.  106s 

Un sprayed  (Light  crop) 

90.9 
53-5 

275 
371 

51-9 

5^.8 

391 
31k 

137 
1+8 

661+ 
789 

IU3 

59 

28.-  NE 

95.8 

8 

15.3 

1188 

127 

5766 

298 

50.-  Solution  atomized 
(very  liie;ht  crop) 

93.8 

13 

2U.5 

1210 

188 

7766 

360 

28.-  W 

97-? 

8 

9.7 

koo 

22 

2U32 

136 

51.-  Tohacine 

90.6 

63 

36.7 

607 

ko 

2703 

ioc6 

ly      Average  of  populations  on  July  I7  and  August  5- 
2/      Average  of  populations  on  August  16  and  September  5» 
i/      DN-111  at  3/U  pound  per  100  gallons  used  on  underscored  plots 
in  final  application. 


Wine sap  and  Jonathan,  Series  1 

Among  the  treatments  in  this  series  the  standard  lead  arsenate 
one  was  the  poorest  and  dlCmethoxyphenyl)  trichloroethane  was  the 
second  poorest  with  respect  to  codling  moth  control.    Pilots  2  and  7> 
receiving  only  k  oxmces  of  DDT  In  combination  with  either  lead  arsenate 
or  nicotine  bentonlte,  rated  next  poorest  at  the  end  of  flrst-hrood 
attack.    At  the  end  of  the  period  of  first-brood  attack  plots  3,  11, 
12,  13t  15»  sjid.  l6,  which  were  sprayed  alike  with  3/^  pound  actual  DDT 
per  100  gallons  in  the  four  first-brood  sprays,  had  from  J  to  2?  worms 
per  tree.    Different  miticides  were  used  on  these  plots  during  the 
second-brood  period.    DN<-111  and  hydroxy  pentsunethyl  flavan  did  not 
significantly  reduce  the  effectiveness  of  DDT  against  the  codling  moth 
as  Indicated  by  the  final  results.    Nicotine  bentonite-DDT  and  oil  in 
the  second-brood  period  (Plot  2)  was  definitely  less  effective  against 
codling  moth  than  nicotine  bentonite-DDT  all  season  (Plot  j) ,  However, 
plot  2  had  two  of  its  replications  Immediately  adjacent  to  the  most 
heavily  Infested  replications  of  plot  1  and  was  at  a  definite  disadvantage 
in  this  respect.    On  oth'er  varieties  the  two  treatments  have  appeared 
about  equally  effective.    Plot  6,  ^Aiich  received  2  ounces  more  DDT  per 
100  gallons,  had  significantly  less  codling  moth  injury  than  plot  7* 
The  results  on  plot  8,  compared  to  3»  indicate  that  DDT  can  be  reduced 
one-third  without  any  loss  in  effectiveness  if  one  quart  of  oil  is  added. 
On  plot  9t  in  which  DDT  was  used  at  only  k  ounces  per  100  gadlons  in  all 
sprays,  cohtrol  of  codling  moth  was  equal  or  better  than  that  obtained 
with  the  full  strength  nicotine  bentonlte  program  (Plot  5)»    In  plot  11, 
which  received  DDT-xanthone  in  the  last  three  sprays  with  the  DDT  being 
used  at  3/^  pound  actual  in  all  seven  cover  sprays,  the  program  was  no 
more  effective  than  the  full  strength  nicotine  bentonlte  program. 

The  two  plots  which  received  lead  arsenate  in  the  first-brood 
period,  either  at  k  pounds  per  100  gallons  (Plot  l)  or  at  2  pounds  per 
100  gallons,  (Plot  2j  supplemented  with  k  ounces  DDT,  suffered  very  little 
leaf roller  Injury  to  the  fruit  and  foliage.    The  infestation  on  the  DDT 
sprayed  plots,  however,  ranged  up  to  I7.6  percent.    In  general  the  DDT 
plots  on  which  the  heaviest  DDT  residues  were  deposited  had  the  least 
red- banded  leaf  roller  damage  to  fruit. 

;       The  red-banded  leaf  roller  has  undoubtedly  been  present  in  the 
.Middle  West  for  many  years,,  where  it  appears  to  go  through  three  or  more 
generations  per  year.    In  19^6  it  continued  feeding  on  foliage  until  in 
November.    Since  it  feeds  on  many  kinds  of  plants  and  is  not  controlled 
by  nicotine  bentonlte,  yet  never  caused  commercial  damage  during  the 
eight-year  period  just  passed  in  which  nicotine  bentonlte  was  used 
almost  exclusively  by  some  of  our  growers,  we  attribute  the  current  out- 
break to  destruction  of  parasites  or  predators  by  DDT  sprays.  Weather 
conditions  may  have  been  a  contributing  factor. 
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During  the  past  season  the  265-acre  orchard  at  Vincennes  in 
which  most  of  our  small  field  plot  tests  were  conducted  was  sprayed 
eight  times  with  DDT  (after  a  petal  fall  spray  of  lead  arsenate)  ty 
the  grower.    A  straight  DDT  program  was  used  in  part  of  the  orchard 
both  in  19^^  and  I9U50    The  leaf  roller  in  each  of  those  seasons  did 
not  affect  one  percent  of  the  fruit  "but  in  19^6  this  entire  orchard 
"became  heavily  infested*    A  heavy  second-brood  attack  "began  in  July  in 
the  grower- sprayed  part  of  the  orchard  as  well  as  in  the  es^erimental 
plots.    By  mid-August  up  to  12  egg  masses  per  100  leaves  averaging  kO 
eggs  per  mass  could  be  fo\ind  in  Duchess  and  Transparenf^i??es /prior  to 
July  with  DDTe    On  September  20,  kf^  leaf  roller  adults  viere  knocked 
down  from  two  l^ye&r  old  trees  when  they  were  fumigated  with  nicotine 
vapor. 

With  raspect  to  the  European  red  mite  infestation,  the  plots 
which  received  oil  supported  the  smallest  populations.    In  this 
orchard  a  thorough  application  of  3  percent  doramnt  oil  was  applied 
with  the  wind  from  opposite  directions  in  March  which  accounts  for  the 
rather  low  level  of  infestation  by  the  European  red  mite.    Plot  3.  "t^he 
only  plot  receiving  DDT  without  a  miticide,  carried  the  heaviest 
European  red  mite  infestation,    Di  (methoxyphenyl )  trichlo roe thane,  DDT- 
xanthone,  DDT  and  hydroxy  pentamethyl  flavan  at  k  pounds  of  the  3^  per- 
cent mixture  in  three  sprays  and  at  1  pound  in  five  sprays  (Plot  lU), 
and  DDT  with  DN~111  at  5  ounces  in  five  sprays  all  failed  to  show  any 
substantial  control  of  the  European  red  mite,    DDT  with  1-l/U  pounds 
DN-111  in  the  last  three  sprays  gave  only  fair  control  of  the  European 
red  mite  but  gave  outstanding  control  of  the  two-spotted  mite.  DK-111 
at  only  5  ounces  in  five  sprays,  as  a  supplement  to  DDT  (Plot  IJ)  gave 
substantially  better  control  of  the  two-spotted  mite  than  oil  ^lots  2, 
h,  5»  ^  although  no  noticeable  daaiiags  from  mites  developed  in 

the  plots  receiving  oil. 


The  codling  moth  infestation  in  the  Series  2,  plot  1  was  ex- 
tremely light.    Here  again  lead  arsenate  was  definitely  less  effective 
than  the  other  combinations  tested  and  a  factory-processed  DDT-nicotine 
bentonits  combination  ajid  full  strength  tank-mix  nicotine  bentonite, 
plots  IS  and  5  respectively,  were  next  least  effective^    Best  results 
were  obtained  on  plots  2^  and  25  with  3/^  pound  DDT  supplemented  with 
oil  in  three  or  four  of  the  cover  sprays. 

The  red-banded  leaf  roller  infestation  in  this  series  of  plots 
again  demonstrates  the  necessity  for  inclusion  of  lead  arsenate  in  the 
first-brood  spray  program.    Treatments  1,  2,  and  22  in  which  from  2  to 
U  pounds  lead  arsenate  was  used  in  all  first-brood  sprays  gave  satis- 
factory control.    In  genercd,  of  the  treatments  that  included  no  lead 
arsenate,  those  that  included  the  least  amount  of  DDT  (18,  17,  7  and  21) 
gave  the  poorest  control  of  the  leaf  roller.    DDT  in  xylene,  emulsified 
with  Triton  B-I956  (Plot  26).  and  full  strength  DDT  with  oil  (Plots  2U 
and  25)1  gave  the  best  control  of  the  red-banded  leaf  roller  among  the  plot 
which  received  DDT  but  no  lead  arsenate. 
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7rom  the  standpoint  of  foliage  condition,  Permate,  as  uaed  in 
plot  22.  was  superior  to  bordeaux,  as  used  in  plots  1  and  2,  as  a 
safener  for  lead  arsenate-DDT  in  the  first-brood  period. 

Because  of  the  danger  from  a  rapidly  increasing  two-spotted 
spider  mite  infestation  early  in  August,  DN-111  was  added  to  all  except 
one  of  the  straight  BST  plots  in  the  final  spray  and  oil,  where  used, 
was  increased  from  l/k  to  l/2  percent.    However,  during  or  immediately 
following  the  application  of  this  spray,  a  period  of  very  heavy  rains 
occurred  and  it  was  not  possible  to  determine  how  much  the  rains  or  the 
natural  decline  in  population  accounted  for  the  reductions  that  followed 
the  application  of  the  last  spray.    Plot  23  was  left  as  a  straight  DDT 
program  without  a  miticide  and  its  mite  infestations  declined  below  that 
of  some  of  the  plots  which  received  oil.    It  is  perhaps  significant, 
however e  that  plot  25 »  which  received  2  pounds  of  sulfur  in  the  last 
spray  had  the  heaviest  two- spotted  spider  mite  infestation  on  the  two 
dates  sajoiples  were  taken  after  this  application.    A  lead  arsenate  plot 
on  which  no  miticide  was  applied  also  maintained  a  high  population 
late  in  the  season.    The  plots  which  received  DN-111  (3,19,  and  27)  had 
the  lowest  two-spotted  mite  population. 


Turley  and  Rome  Beauty  Replants,  Series  2  etnd  2A 

On  the  Turley  variety  (Table  6)  lead  arsenate  again  gave  poor 
results  against  the  codling  moth  compared  to  the  other  treatments, 
which  were  about  equally  effective.    Here  again  the  red-banded  leaf 
roller  caused  little  or  no  injury  in  the  lead  arsenate  plots  and  injured 
from  11.6  to  15  percent  of  the  fruit  in  the  plots  which  were  sprayed 
with  DDT  or  nicotine  bentonite.    On  this  variety  the  European  red  mite 
infestation  before  the  final  spray  was  highest  on  the  plot  which  re- 
ceived nicotine  bentonite  and  DDT  with  2  quarts  of  oil;  however,  since 
there  were  only  four  replicates  the  differences  among  these  treatments 
have  less  significance  than  those  on  the  Rome  Beauty,  Winesap  and 
Jonathan. 

Results  on  the  Rome  Beauty  replants  indicate  that  DDT  in  combinet^ 
tion  with  Silene  and  bentonite  (Plot  hj)  is  a  more  effective  combination 
than  DDT  and  China  L  kaolin  (Plot  2S).    The  addition  of  polyethylene 
polysulfide  to  DDT-China  clay  seemed  to  increase  codling  moth  control 
slightly.    The  addition  of  azo  benzene  or  rotenone  emulsion  to  the  DDT- 
China  L  clay  combination  had  no  significant  effect  on  codling  moth  control. 
Substitution  of  Velsicol  1068  for  DDT  in  the  two  final  sprays  resulted 
in  a  substantlp.l  loss  in  effectiveness  against  codling  moth,  the  number 
of  worms  per  tree  increasing  to  275  compared  to  72  for  a  full  DDT  program. 
Tobacine  as  compared  to  DDT-China  L  kaolin  was  very  ineffective  against 
codling  moth.    Most  of  these  replsuits  were  in  a  section  of  the  orchard 
where  the  red-banded  leaf  roller  infestation  was  the  heaviest.    To  the 
east  of  them,  Rome  Beauty  fruit  in  the  part  sprayed  by  the  grower 
averaged  63  percent  leaf  roller  injury.    It  is  interesting  to  note  that 
the  unsprayed  trees  in  series  2A  were  the  most  heavily  infested  of  the 
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replants  v^ile  adjacent  trees  sprayed  with  DDT-China  L  kaolin  ranged 
from  33«7  ^0  ^3»^'  control  of  mites  azo  benzene  showed  only 

a  slight  degree  of  effectiveness.     Inasmuch  as  DN-111  was  used  on  all 
of  the  No.  2S  plots  in  the  final  spray  the  data  in  Tahle  6  fail  to 
show  the  true  results,  since  the  azo  "benzene  had  exerted  some  control 
prior  to  the  application  of  that  spray.    The  rotenone  combination 
applied  to  plot  53         relatively  effective.    Velsicol  106S  in  the 
last  two  sprays  appeared  to  result  in  a  lower  infestation  which  may 
have  been  due  to  the  reduction  in  DDT  residues  and  activity  of 
predators  instead  of  its  toxicity  to  the  mites.    A  predatory  mite  be- 
came quite  abundant  on  the  unsprcyed  trees  among  these  replants  and 
also  appeared  in  moderate  numbers  on  the  lead  arsenate  and  the  full- 
strength  nicotine  bentonite  plots  in  series  1  and  2.     It  was  present  in 
small  numbers  on  only  a  very  few  of  the  plots  sprayed  with  DDT  ajid  then 
only  where  the  least  amounts  had  been  used. 

Special  Tests  with  DDT-Miticide  Combinations 

Tests  for  mite  control  were  started  late  in  August  with  hexaethyl 
tetraphosphate  and  a  few  other  insecticides  in  comparison  with  DN-111  in 
two  local  orchards  sprayed  with  DDT.    In  one  orchard,  the  Duchess  trees 
used  were  moderately  infested  with  the  two-spotted  spider  mite  and  in 
the  other,  the  Eome  Beauty  trees  used  had  a  moderate  infestation  of  the 
European  red  mite  which  was  on  the  increase.    Most  treatments,  as  given 
in  Table  J,  were  tested  on  2-tree  plots  in  each  orchard.    The  first 
application  was  made  to  Duchess  on  August  20  and  to  Eome  Beauty  on  August 
21.    A  second  application  was  made  to  certain  of  the  plots  on  September  3 
and  k.    The  mite  population  on  all  plots  was  determined  immediately  before 
the  first  application  and  later  on  the  dates  swid  with  the  results  shown  in 
Table  7*    On  August  20  there  were  about  one- third  as  many  eggs  of  the  two- 
spotted  spider  mite  on  Duchess  as  adults  and  nymphs  the  range  in  the 
various  plots  being  from  one-sixth  to  one-hsilf  as  many.    On  Rome  Beauty, 
however,  the  European  red  mite  eggs  were  about  three  times  as  abundant 
as  adults  and  nymphs  and  ranged  from  equal  to  five  times  as  many.  On 
August  27  the  European  red  mite  eggs  on  Rome  Beauty  outnumbered  the 
mites  27  times  on  plot  U,  and  ranged  down  to  1-1/2  times  as  many  on 
plot  1.    This  accounts  in  part  for  the  rapid  build-up  of  red  mites  on 
some  of  the  Rome  Beauty  plots  after  the  first  application,  and  for  a 
lack:  of  build-up  on  the  Duchess  plots  where  there  was  a  very  low  popula- 
tion of  eggs.    The  tests  were  set  up  at  a  time  of  season  when  both  species 
may  have  been  getting  ready  for  hibernation.    At  the  time  the  tests  were 
started  some  two-spotted  spider  mites  were  already  appearing  under  the 
bark  on  the  trees  and  in  the  calyx  end  of  apples  and  red  mites  had 
already  started  laying  eggs  on  twigs. 


TalDle  7.  Eesiilts  of  preliminary  field  tests  with  hexaethyl  tetraphosphate  in 
comparison  with  other  miticides  againet  separate  infestation  of  the 
European  red  mite  and  two-spotted  spider  mites^    Vincennes,  Ind*,  19^^. 

~~              ~    Series  1/  No,  Mites  Percent  Change  in  Population 

Materials                     B             per  100  from  that  Present  on  Aug>  20. 

Plot                                              (Duchess)    Leaves  After  Ist  After  2nd 

(Quantities  per  100  gal.)      R                on  Spray  Spray 

(Rome  Bj  Aug.  20-21  8/27    9/3    ^9/5  9/10 


1    Ko  treatment 

D 

2A32 

^3Q 

-56 

-=.7^ 

R 

1.325 

5 

•+'11 

•4-bb 

+30 

2    Deenate  1  11). 

D 

2,gi^5 

-77 

„7U 

-77 

R 

770 

•♦100 

■»27 

+232 

g    No,  2     DN-111,  3/U  lb. 

D 

3.327 

-97 

-97 

-98 

"99 

R 

1,02s 

^87 

-U9 

-9S 

9    Noo  2  +  DN-111.  1-l/k  Ih. 

D 

2.672 

-98 

-100 

^100 

=100 

R 

-99 

__"_1QQ  _ 

15    HETP  (hexaethyl  tetraphosphate) 

D 

1,062 

-99 

2  ozo 

R 

ias2 

*6^ 

( see 

15A) 

15A    No.  2  +  HEEP  I-I/2  pt. 

R 

^100 

12D    Same  as  15A  (2  applications) 

D 

^.753 

-97 

-97 

-100* 

-100 

3    No,  2  '^  HETP  3/^  pt. 

D 

1,135 

»93 

-97 

-99 

-100 

R 

1,  298 

=■51 
 j±- 

-»97 

-98 

HETP  6  02 » 

D 

1*656 

-91 

-92 

R 

2.  ■^25 

~6U 

+16 

6    No.  2  +  No,  5 

D 

3»7l^ 

„S9 

-95 

R 

1.109 

+20 

7    NOc  5      g  02o  in  2h  oz,  Wisicol 

D 

2,992 

».89 

-92 

AR«50  "^  1/2  oz.  Triton  B-.1956 

R 

1.06s 

»gg 

-►81 

U    NS  1/2  pt, ,  MB  U  lb, ,  dl  1  qt.. 

D 

2,285 

-97 

"99 

-100 

-100 

Deenate  ^  oz..  HETP  g  oz. 

R 

^95 

-95 

4162 

-99 

-9S 

I3D  LA  3  lb,.  Fermate  1  lb. 

D 

?-M3 

-97 

-99 

Deenate  I/2  lb.,  HETP  3/U  pt. 

12R  HPF  ^Ojl>  emulsion  2  lb. 

R 

97^ 

«Uo 

-66 

I3R  No.  12R  "^  Deenate  1  lb. 

R 

1,296 

10    No.  2      I9H5  HPF  k  lb. 

D 

2,525 

-96 

R 

1.096 

-92 

-►ilO 

11    No.  2  -^^  I9I+6  HPF  k  lb. 

D 

2,925 

-S7 

-87 

R 

I.06U 

-  1 

l»l    No.  2     BS  3  lb. 

D 

3.539 

-6U 

-95 

R 

2M9 

-51 

-13 

1/    Ratio  ERM  to  2-SM  on  Duchess  Au^st  20  was  1:13;  on  Rome  Beauty  August  21 
it  was  99:1. 
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Although  very  promising,  hesaethyl  tetraphosphate  did  not  appear 
to  be  much  more  effective  than  DN-111  as  used  at  pounds  to  100 

gallons  and,  in  some  cases,  even  at  3/^  potmds;  however,  it  had  the 
distinct  advantage  of  not  producing  injury  in  any  of  the  combinations 
used.    Furthermore,  it  was  almost  immediately  effective  against  mites, 
whereas  DN-111  did  not  show  its  fiill  effect  for  several  days.  Since 
the  tests  were  conducted  in  the  period  when  there  was  very  little  rain- 
fall DN-111  may  have  "been  favored  by  this  fact.    Part  of  the  reduction 
in  population  on  Duchess  plot  1  between  August  20  and  September  3  inay 
be  accounted  for  by  the  fact  that  a  heavy  pop^ation  of  Stethorus 
pun c turn  was  present  on  all  plots  at  the  time  of  the  first  application 
and  remained  abundant  on  plot  1.    All  plots  sprayed  with  DDT,  however, 
were  almost  entirely  devoid  of  this  predator  a  few  days  after  the  first 
application.     The  hexaethyl  tetraphosphate  used  was  of  the  technical 
grade  with  no  added  wetting  agents.    The  formulations  in  which  it  was 
used,  however,  appeared  to  reduce  the  surface  tension  of  the  spray 
mixtures  and  where  the  larger  quantities  were  used  excessive  run-off 
occurred. 

It  is  significant  that  S  ounces  hexaethyl  tetraphosphate  in  com- 
bination with  DDT-nicotine  bentonite  and  oil  (Plot  k)  gave  exceedingly 
good  results,  especially  after  the  second  application.    In  another  test 
started  September  ^4-  on  mature  Rome  Beauty  trees,  hexaethyl  tetraphosphate 
at  I-I/2  pints  per  100  gallons  with  DDT  proved  no  more  effective  than 
1  pint  and  little  more  than  I/2  pint,  indicating  that  the  use  of  larger 
quantities  may  result  in  so  much  run-off  that  little  added  control  of 
mites  can  be  obtained.    No  significant  differences  were  noted  among  the 
flavan  compositions.    Bentonite- sulfur  at  the  rate  of  3  pounds  per  100 
gallons  with  DDT  gave  fair  results  against  the  two-spotted  spider  mite 
but  was  lees  effective  against  the  red  mite. 

Mites  in  Commercial  Orchards 

In  19^6,  a  survey. of  the  mite  population  was  made  on  an  average 
of  fo\ir  varieties  in  each  of  26  orchards  distributed  over  a  U50  mile 
range  from  Elkhart,  Ind. ,  to  Jackson,  Tenn.     Examinations  were  made  at 
monthly  intervals  from  June  to  September,  inclusive,    DDT  was  used  in 
20  of  the  orchards  and  was  not  used  in  6.     The  Esiropean  red  mite  was 
abundsint  from  Vincennes  north  but  a  severe  outbreak  also  occurred  in 
one  of  the  three  Tennessee  orchards  examined.     It  was  present  in  IQ  of 
the  sample  orchards  and  absent  from  7  located  in  an  area  extending  from 
southwestern  Indiana  into  southern  Illinois  and  south  across  western 
Kentucky.    The  two-spotted  spider  mite  was  found  in  all  orchards  but 
was  most  abundant  in  an  orchard  near  the  Michigan  line,  in  some  of  our 
plots  at  Vincennes,  in  an  orchard  at  Omaha,  111,,  and  in  orchards  at 
Henderson  and  Paducah,  Ky.,  and  Greenfield  and  Jackson,  Tenn. 

The  average  number  of  mites  per  100  leaves  in  groups  of  orchards 
receiving  different  programs  is  shown  in  Table  8, 


faM®  S,    Average  nxuaber  mites  on  2.  to  5  varieties  ia  26  orcharde 
distributed  from  Bristol,  lad,,  to  Jacksoa,  Tenn., 


Number 

Treatmeat  of       Speeiee     Humber  of  Mites  per  100  Leaves 

Orchards  June     July   Aagast  September 


No  DBT  used  6 

0.3 

DDT  in  2  to  7  ©over  sprasrs     20         SHM  83 

2-SM  0«5 


170 

Ull^ 

60 

jk 

30 

28 

his 

361^ 

589 

307 

6oo 

k21 

Dormant  oil  spra^  and  lol/ 
2  to  7  DDT  cover  spray^s  13 

mi 

2«='SII 

18 

0.3 

kl2 
3l6 

32^ 
387 

728 
283 

Ho  dormant  oil  spray  5^ 
2  to  7  DDT  cover  sprays  7 

IBM 

2^m 

822 
286 

920 

587 

999 
582 

ij    luropeaa  rad  mite. 

2/    Two-spotted  spider  mite. 

j/    Hot  included  are  2  orchards  in  western  Kentucky  and  1  in  southern 
Illinois  where  no  red  mites  were  found. 

kj    Hot  included        2  orchard  in  western  lentucky  i^er©  e@  r©d  mite^ 
were  found. 


3@th  species  of  mites  were  most  abund^t  in  the  orchards  where 
DDT  was  used  although  the  red«mite  infestation  became  equal  in  August 
after  several  growers  using  DDT  applied  special  miticide  sprays.  Several 
outbreaks  in  orchards  sprayed  with  DDT  early  in  the  season  were  rapidly 
checked  by  predators  later  in  the  season  after  the  DDT  residues  had 
diminished.    In  other  instances  where  the  grower  was  controlling  mites 
by  the  addition  of  oil  or  DN-111  early  termination  of  the  spray  program 
was  almost  invariably  followed  by  a  sharp  rise  in  mite  abundance  three 
or  four  weeks  later.    Orchards  where  no  DDT  and  very  little  sulfur  were 
used  in  th@  fir8t«>brood  cover  sprays  had  practically  no  mit©  infestation. 

Among  the  DDT  sprayed  orcharde  in  which  the  European  red  mite  was 
foxmd  those  given  a  3  percent  oil  spray  in  the  dormant  period  had  less 
than  half  as  many  red  mites  from  June  through  August  as  those  from  which 
this  spray  was  omitted.    The  dormant  spray  appeared  to  have  no  significant 
effect  on  the  comparative  abundance  of  the  two-spotted  mit@»  However, 
the  thoroughness  of  application  of  dormant  sprays  in  these  various 
orchards  varied  considerably.    Previous  work  has  indicated  that  a 
thoroughly  applied  dormant  application  does  exert  some  control  effect 
on  the  two-spotted  mite.    Average  orchard  populations  of  the  red  mite 
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ranged  up  to  6,9^0  P©r  1^0  leaves  as  early  ae  June  and  for  the  two- 
spotted  mite  up  to  2,500       July.    On  certain  experimental  plots  at 
Vincennes  the  latter  species  attained  pop\ilation  levels  of  U,900  per 
100  leaves  in  July  and  lH,600  in  Au^st.    Equally  high  population 
levels  were  reached  in  I9U5,    Visible  mite  damage  to  foliage  was 
evident  in  17  of  the  orchards  which  received  DDT  and  serious  damage 
resulted  on  one  or  more  varieties  in  at  least  12  of  them.    Some  serious 
damage  from  the  red  mite  resulted  in  one  orchard  \^ich  received  no  DDT 
but  where  no  cover  sprays  were  applied  as  a  result  of  a  complete  loss 
of  crop  from  frost  damage r    This  orchard  had  received  the  usuad  sulfur 
sprays.    Another  orchard  vi^ich  had  a  considerable  red  mite  infestation 
and  which  received  no  DDT  sprays  was  sprayed  with  sulfur  or  Fermate 
throughout  the  first-brood  period,  in  combination  with  lead  arsenate. 

The  predatory  mite  which  has  been  in  the  genus  Seius  and  Seielus 
but  which,  according  to  Dr.  S,  W,  Baker,  belongs  elsewhere,  was  found 
in  all  six  orchards  which  did  not  receive  any  DDT.    Among  the  20 
orchards  ^ich  were  sprayed  from  2  to  7  times  with  DDT,  this  predatory 
mite  was  found  in  only  3  and  then  not  until  three  weeks  or  more  after 
DDT  had  been  used.    The  predator  Stethorus  punctum  was  present  in  all 
orchards  where  mites  were  found.    It  appeared  to  come  in  after  mites 
began  increasing  and,  in  several  instances,  it  brought  mites  under 
control  rapidly  after  sprays  of  DDT  were  discontinued. 


Dormant  Treatments  for  the  Reduction  of  Two° Spotted  Mite  Populations 

Preliminary  small=plot  tests  were  set  up  in  March,  before  any 
movement  of  the  twO" spot ted  mite  from  hibernating  quarters  had  taken 
place,  to  test  the  value  of  dormant  treatments  against  this  species. 
The  mites  could  be  found  readily  under  rough  bark  on  the  trees  and  in 
debris  on  the  ground.    Bight  experimental  treatments  were  applied  to 
l6-.tree  plots  divided  into  k  replicates  of  k  trees  each.    Two  varieties, 
Rome  Beauty  and  Stacking,  were  present.    All  trees  had  been  given  a  3 
percent  dormant  oil  spray  which,  however,  had  no  effect  on  many  colonies 
of  the  two-spotted  mite  that  were  under  bark  where  they  were  not  reached 
by  the  oil. 

In  some  plots  the  bark  was  removed  from  the  trees  by  the  use  of 
a  water  spray  at  6OO  pounds  pressure,  using  about  65  gallons  per  tree. 
Treatments  were  applied  to  the  ground,  Wl^fUffyilinnnfffgfffmi  and  in 
one  instance,  after  removal  of  the  bark,  the  trunk  was  banded  with 
tanglefoot  (subsequently  freshened  at  intervals)  in  an  attempt  to  pre- 
vent any  movement  of  the  two-spotted  mite  up  onto  the  tree.    The  results 
were  not  promising.    Only  about  a  50  percent  reduction  in  the  two-spotted 
mite  population  was  evident  on  plots  that  received  3/^  pound  DDT  dis- 
solved in  2  quarts  Velsicol  AR^60  plus  2  gallons  mineral  oil  and  6  ounces 
of  B-I956  per  100  gallons  at  the  rate  of  675  gallons  per  acre.    No  re- 
duction was  evident  where  3  gallons  of  the  mineral  oil  per  100  gallons 
was  used  without  the  DDT,    Likewise,  no  reduction  was  evident  where  I/2 
percent  Elgetol  supplemented  witb  1  ounce  of  Triton  B-I956  per  100  gallons 


was  applied  to  the  grotind  co¥er»    ^ere  the  tangle-foot  "bands  were 
used  on  trees  from  which  the  "bark  had  "been  removed,  the  two-spotted 
mite  popidation  was  more  than  3  times  as  great  a@  on  the  untreated 
check.    The  remoTral  of  the  hark  apparently  increased  the  early  huild- 
Tip  of  the  two-spotted  mite  possibly  hy  causing  the  survivors  to  disperse 
and  move  out  to  the  foliage  earlier«    Where  the  hark  was  not  removed 
predators  destroyed  many  of  the  colonies  before  they  dispersed^ 


Bafflgorms 

The  bagworm  rarely  causes  dama^©  in  apple  orchards  in  southern 
Indiana,  particularly  where  lead  arsenate  programs  are  used;  however^ 
during  19^,  small  outbreaks  ^ich  partly  defoliated  the  trees  occurred 
in  part  of  the  Vincennes  orchard  where  DDT  has  been  used  encluslTely  in 
all  cover  spray©  applied  sine©  early  ia  19^^^    It  ig  probable  that  the 
inclusion  of  some  lead  arsenat©  with  BDf  in  the  first-brood  cover  sprays 
will  prevent  future  outbreaks^ 


Woolly  Apt>le  Aphid 

A  number  of  investigators  ia  areas  outsid©  of  the  Middle  West 
have  reported  that  DDT  sprays  are  followed  by  outbreaks  of  the  trolly 
apple  aphid,  Uriosoma  lanigerum  (Ha,ii®ffi.)„    In  the  Yincennes  area  DDT, 
regardless  of  how  used,  appears  to  gi^©  slmoet  coiaplete  control  of 
this  pest  while  numerous  colonies  occur  on  adjacent  tree®  sprayed  with 
lead  arsenate «    However,  in  orchards  south  of  Tincennes  in  Kentucky 
and  Tennessee,,  numerous  outbreskSe  generally  of  a  minor  nature,  have 
been  observed  where  DDT  has  been  used^    In  these  orchards,  aphids 
parasitized  by  Aphelinus  mali  could  not  be  found  during,  and  for  two 
or  three  weeks  after,  the  period  of  application  of  DDT  sjrays,  I;ateF, 
after  three  or  four  weeks  following  the  last  DDT  spray,  this  parasite 
was  found  to  have  almost  completely  annihilated  aerial  colonies  of  the 
woolly  apple  aphid  in  these  orchards « 


Grasskoggers  . 

Th©  red-legged  and  the  differential  grasshoppers  have  caused 
serious  damage  in  local  orchards c    ¥hil©  these  pests  are  able  to 
defoliate  tree©  that  have  been  sprayed  with  DDT,  there  is  no  evidence 
to  prove  that  the  use  of  DDT  has  in  any  way  been  responsible  for  their 
presence  in  outbreak  numbers. 
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spray  Residues  froa  DDT 

Azialyaes  of  DDT  residues  at  harvest  during  the  past  three  yecu^s 
have  indicated  that,  under  Indlema  conditions,  growers  can  apply  6  or  7 
cover  sprays  of  DDT  at  3/^  pound  actual  DDT  per  100  gallons  to  early  fall 
varieties  and  avoid  residues  in  excess  of  7  parts  per  million  if  the 
last  spray  is  applied  not  less  than  30  days  before  harvest.    Results  in- 
dicate that  DDT  should  not  be  applied  to  any  variety  after  August  1^  and 
between  August  1  and  1^  it  should  not  be  used  in  excess  of  about  k  ounces 
per  100  gallons  in  combinations  containing  oil  nor  in  excess  of  S  ounces 
per  100  gallons  in  other  fornrolations*    If  oil  is  incliided  in  the  spray 
mixture  throughout  the  season  the  harvest  residues  from  7  eprays  con- 
taining 1/2  pound  actual  DDT  per  100  gallons  may  rgmge  up  to  more  than 
twice  the  tentative  toleremce.    A  combination  program  of  nicotine  bentonite 
plus  oil  with  U  to  6  o\mces  DDT  per  100  gallons  has  generally  left  residue 
loads  slightly  below  the  tentative  tolerance.    The  range  of  residue  ob- 
tained from  a  number  of  the  treatments  tested  in  19^6  is  given  in  Table  9* 


Table  9*  Residues  on  Apples  from  Representative  Spray  Programs. 

Vincennes,  Ind.  19^6 


5o. 

DDT  per 

Date 

of 

Date 

Treatment 

Sprays 

100 

Final 

of 

Residues 

Applied 

Variety 

Qallons 

Spraying 

Harvest 

pounds 

FPN 

DDT 

6 

Grimes 

1/2 

Aug« 

1 

iug. 

23 

5«0  to  7.^ 

7 

Jonathan 

Aogo 

19 

Sept. 

9 

7-9  to  10.6 

6 

Turley 

A-Uge 

9 

Sept. 

26 

6.0  to  7.0 

7 

Wine sap 

3/^ 

Aug, 

19 

Oct. 

k 

3.k  to  9.6 

6 

Rome  B. 

3/^ 

Aug, 

9 

Aug. 

28 

3.6  to  5.9 

DDT  plus 

6 

Orimes 

1/2 

Aug. 

1 

Aug. 

23 

ll.k 

oil 

7 

Jonathan 

l/k  to  1/2 

Aug. 

19 

Sept. 

9 

11.5  to  12.0 

7 

Wine sap 

l/k  to  1/2 

Aug. 

19 

Oct. 

k 

7.5  to  13.1 

6 

Rome  B. 

l/U  to  3/^ 

Aug, 

9 

Oct. 

9 

7.^  to  U.k 

DDT  plus 

6 

Grimes 

1/^ 

Augc 

1 

Aug, 

23 

7.3  to  9*2 

nicotine 

7 

Jonathan 

l/k  to  3/8 

Aug, 

19 

Sept. 

9 

k.k  to  9.3 

bentonite  7 

Wine sap 

1/U  to  3/8 

Aug. 

19 

Oct. 

k 

7.9  to  8.2 

and  oil 

6 

Turley 

l/k 

Aug. 

9 

Sept. 

26 

6.1 

6 

Rome  B. 

l/k 

Aug. 

9 

Aug. 

28 

3.2  to  6.3 

_  5U- 

Bdeidue  r®mo-ml  studies  were  condoeted  ia  to  check  on  work 
previously  conducted  in  19UH«  We  were  again  unable  to  consistently  reiDOT© 
more  than  S3  percent  of  the  DIK?  residue  remaining  at  harvest,  Bainfall  in 
the  Middle  West  tends  t©  remove  residues  from  the  cheeks  of  the  apples  and 
to  cause  redeposition  in  the  stem  ends.  Th@T&  is  no  evidence  that  DBT  de« 
gradation  products  are  present  in  the  "BM  residues  under  local  climatic 
condition®. 


Distribution  and  jtarvival,  of  Hibernating  Larva© 

fm  WiMsap  and  %m  B@a  Davis  traase  all  mature,  were  ©samin^  in 
detail  along  with  '%hrm  20®  see  tore  of  the  ground  underneath  from  base  of 
trunk  to  beyond  the  spread  of  the  branch©® 9?h©  work  was  started  in 
March  and  continued  into  th@  ©arly  part  ©f  the  @m©rg©nc©  period* 

!l!h@  averag®  distribution  of  the  mrwl'^ing  p@ptilatioa  ia  I9U69  which 
totalled  856  larva®  on  the  12  tmrn^  m  compared  t©  th©  average  distribu- 
tion for  the  grand  total  feund  ©a  105  tmm  examined  previously  follows; 


iglg.  Inclusive 


Ho,  trees  examined  o            o               o  .  o .  12  105 

Averag®  niimber  live  larrs®  p©r  tr@e                  c. . «  71 « 3  65  o7 
Percent  ©f  total j 

On  tre©  ......  o ..........  o                                .  B3,B  BOA 

Under  bark  .  o                      .  0 ......  o o  G%1  58^6 

Within  10«  of  tree  bag®  ............  ^ .....  o . .  51.1 

Beyond  10 «  from  tree  base  ...... ............ .  lk^2  7*5 

In  cavities 8  cre¥ic©Bs  breakSs  stubs      .......  ^  13o5  .  gloS 

Within  6»  of  tree  bae©  ......................  3.3 

Beyond  6*  from  trse  bas©  ^ .  .^o ^ ...........  ^  1%2  l6o5 

On  grotmd  ^  ................. ...... .............  ^  10^2  1S<.S 

Within  3«  of  trunk  0.0, .,.,00. ,00. 2.1  S.9  . 

from  trmk  .... .........................     k^J  3^7 

6-10»  from  tnmk  ...  .................... .  0      2<,5  3 A 

Beyond  10 »  .................................  ^     0*9  1^9 


Preferred  quarters  on  the  ground  in  order  of  their  importance  were 
bits  of  woodr  weed  stems,  underbrush  stubbl®,  loose  bark,  and  miscollaneoue 
materials  (including  leaves,  mummies,  grass  roots,  straw  and  artificial 
materials). 


BSLTSVILLX.  MAEYLAin) 
E.  H.  Siegler,  In  Charge 


Laboratory  Bxperlments  with  lasectlcides  for  Codling  Moth 

The  munher  of  tests  of  chemicals  to  determine  their  possible 
value  as  insecticides  for  newly  hatched  codling  moth  larvae  vras  much 
less  than  usual  because  of  the  scarcity  of  rearing  stock.    Studies  were 
made  with  the  apple  plug  method  using  for  each  test  about  100  plugs, 
each  of  which  was  infested  with  a  single  ready- to-hatch  codling  moth  egg. 


Orgeuiic  Compounds 

$ynthetic. — As  in  past  years  synthetic  orgfimic  compounds  sub- 
mitted by  the  Division  of  Insecticide  Investigations,  Bureau  of  SSntomology 
and  Plant  Quarantine,  were  applied  at  the  rate  of  ^  pounds  per  100  gallons 
of  carrier  by  meeins  of  a  compressed-air  sprayer.    The  results  of  these 
tests  did  not  indicate  anything  of  promise » 

JLmong  the  synthetic  proprietary  organic  coa^ounds  tested,  benzene 
hezachloride  (gamma  isomer — 12  percent),  at  a  concentration  of  ^100, 
was  the  most  effective,  but  was  less  toxic  than  DDT  at  one-fourth  that 
dosage.    Compound  H-3956  (Hercules  Powder  Coarpany)  in  the  form  of  a 
wettable  powder  (H-3956 — 25  percent)  and  as  a  miscible  solution  (H-3956 — 
50  percent),  each  at  the  rate  of  U-100  showed  no  promise. 

Alkaloids.— A  number  of  chemically  pure  etlkaloids,  namely  nicotine, 
nornicotine,  and  anabasine,  were  prepared  by  C,  V.  Bowen  of  the  Division 
of  Insecticide  Investigations  for  tests  to  determine  v^ether  combinations 
of  any  two  alkaloids,  at  a  total  concentration  equal  to  that  of  either 
one  used  alone,  would  result  in  an  increase  in  effectiveness.    The  re- 
sults indicated  no  advantage  in  combining  these  alkaloids.    £ven  though 
less  volatile  than  nicotine,  nornicotine  and  anabasine  were  less  effec- 
tive than  the  former. 


Inorganic  Compounds 

Silica  gel. — Silica  gel  powder  in  very  finely  divided  form  was 
tested:  (l)  applied  as  a  dust;  (2)applied  as  a  dust  and  then  covered 
with  water  mist;  and  (3)  as  a  suspension  in  water. 

Silica  gel  powder  when  dry,  in  common  with  certain  other  dry  powders 
shows  excellent  effectiveness  against  newly  hatched  codling  moth  larvae. 
Silica  gel,  however,  absorbs  water  readily.    After  it  has  absorbed  water 
it  is  much  less  effective  against  codling  moth  larvae  than  when  dry. 
When  used  as  a  suspension  in  water,  at  the  rate  of  8-100,  it  is  also 
unpromising. 
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Hexaethyl  Tetra-phosphate 

!Phis  spray  material  was  origiaally  developed  in  Germany  where 
ijt  was  foTjnd  effective  against  mites  and  aphidg.    At  this  la'boratory 
it  was  first  tried  against  codling  moth  larvae  to  determine  its  possiTjle 
value  as  sua  insectlcid©. 

OEie  tonicity  of  hexaethyl  tetraphosphates  at  different  con- 
centrations, applied  as  freshly  prepared  solutions  to  apple  plugs  in- 
fested at  once  with  read^'-to-hatch  codling  jaoth  eggs,  is  sho\?7n  in 
comparison  with  that  ©"btained  for  DDT  and  lead  arsenate  in  the  data 
given  helots 


Percaatag©  Wors^ 


^ray  teterial  mA  Bo  sag®  Appl©  Pings 


Hemethyl  tetraphosph^t®  1»100  0 

Hexaethyl  tetraphoaphate  l/ 2-100  7 

Hesaethyl  t©traphosphat©  l/U-100  50 

DDT  1-100  k 

Lead  arsenate  i|-100  kj 


Although  effective  shortly  after  application,  ^esa^thyl  tetra- 
phosphate  had  lost  nearly  all  of  its  toxicity  "by  thre©  days  after 
application^    It  is  said  to  hydrolyge  to  comparatively  nontoxic  com- 
pound® »    It  would  therefore  Ids  of  no  practical  value  against  tha 
codling  moth  under  orchard  conditions. 


Laboratory  Investigations  of  Miticides 

Studies  of  spray  materials  having  for  their  ohjectiv©  the 
destruction  of  eggs  of  the  Suropeen  red  mite,  Paratetranychus  pilosus 
C.  and  f . ,  were  discontinued  when  it  tos  found  that  the  mite  ©ggs  did 
not  hatch  satisfactorily  under  the  conditions  of  our  tests.. 

Bark  scales  infested  with  overwintering  mites,  "believed  to  have 
been  Tetranychus  schoenei  McG. ,  were  sprayed  with  a  home-made  lul)ricatj3ag 
oil  emulsion  diluted  to  contain  1,  2,  3  and  k  percent  of  oil.    The  mites 
were  thoroughly  wet  and  were  killed  by  each  of  the  concentrations  usedc 
The  time  required  to  kill  was  shortest  with  the  k  percent  oil  concentra- 
tion and  longest  with  the  1  percent.    Under  orchard  conditions  it  would 
doubtless  be  difficult  to  obtain  satisfactory  kills  of  this  mite  with 
spray  materials  during  the  dormcmt  period  in  view  of  the  protected 
places  in  which  they  overwinter. 
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Two- spotted  iBit@.~°"Fugthef  studies  of  potential  mitlcides  were 
conducted  vith  the  tvo-epotted  site,  Tetranychus  btaaculatue  (Hanrey), 
which  was  reared  on  'beans  grown  in  a  greenhouse.    Tor  this  work  a 
leaf-disk  technique  was  developed  that  proved  rerj  satisfactory  for 
la'boratorj  studies.    Selected  areas  of  hean  leaves  having  a  suitable 
number  of  mites  were  cut  out  vith  a  cork  borer  j/S^  in  diameter.  The 
infested  disks  were  then  immersed  in  the  test  solutions  for  a  period 
of  three  seconds.    After  dipping,  the  disks  were  placed  in  petri  dishes 
and  subsequently  were  esEamined  with  a  binocular  Microscope  to  determine 
the  mite  mortality.  ^ 

Comparative  tests  of  BH->111,  hydroxy  penta  methyl  flavan,  and 
azobenzene  at  different  dosages  were  replicated  three  times.    As  shown 
by  the  results  given  below  DN-111,  containing  as  the  toxic  component 
20  percent  of  the  dicyclohexylamine  sedt  of  dinitro-'O-cyolohexylphenolt 
was  somewhat  more  effective  than  that  of  asobenzene.    H^e  latter  was 
slightly  more  toxic  than  a  water  dispersible  powder  containing  25  per- 
cent hydroxy  penta  methyl  flavan. 


Bo sage  Percentage  of 

Material                      (Pounds  per  100  Gallons)  Dead  Mites 

Check  (distilled  water)  9 

DH-111  2  99 

DH-111  1  89 

DH-111  1/2  87 

DN«111  1/1*  50 

Hydroxy  penta  methyl  fl&wm  8  9^ 

Hydroxy  penta  methyl  ilmm  k  92  , 

Hydroxy  penta  methyl  flavan  2  81 

Hydroxy  penta  methyl  flmma  1  63 
Azobenzene  CP,  25^) 

impregnated  on          )  I6  99 
clay,  type  15%) 

DO.  S  99 

DO.  k  100 

DO.  2  93 

DO.  1  76 

Clay,  type    *Ul.«  k  11 


&f>@®  ?®plieat«d  tests  of  K^lll,  b^droaqf  peata  aetbyl  fla<vaa, 
m.A  limi^mltQ:^  soXutioa,  tho  latter  at  mT®r@^  coneentratioas,  vsre  Bad9« 
A@  ihom  %j  the  data  given  balow^  sulfur  solution  plus  the  ehsideallir 

imf@a@tiT@  wtting  agent  Dreft        f@rj  affeetive  as  a  aitioide.  tfed@r 
fi#ld  ©@aditi@a®e  however,  liae-sul^ir  is  likely  t®  buam  foliage  ia 
©@s?tala  fruit  distriets* 


) 

Pound® 

E|^dr^^  p@^ta  aethjl  flavaa,) 
m%®T  di8p®r®iM@  powder) 

k 

Jal       ® lex 

2 

1 

1  1/2 

1  l/g 

10© 

L  S      »  sbI  fe^ 

1 

I 

1 

IDO 

1/2 

73 

lis^-wslfur 

'  1/2 

1 

99 

Li®@«@uifto 

g 

so 

im 

l!i®®"®"^fsp 

1  1/8 

m 

1  1/e 

1/2 

S3 

Li®®-®ulfiar 

1 

1 

1/2 

99  - 

Lime- suite 

1/2 

IS 

Lis#-.®ulfiar 

1/2 

l/£ 

laaeeticide 

loae  (distilled  mt^r) 

G 

Hone 

1 

3B 

Hoae 

1/2 

33  . 
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SH-lll  and  alzturef  containing  asotenisna,  BDT,  and  combined  formla- 
tiont  were  replicated  three  tisei  in  a  leriet  of  tests.    All  sixtures  vere 
■ade  by  aecbanical  aethods*    As  shown  "bj  the  talmlated  data,  asobensene  is 
highly  toxic  to  aites  and  aay  have  Talue  imder  field  oonditionst    Bie  addi- 
tion of  CDT  Xo  asobensene  did  not  lower  the  aiticidal  Talue  of  the  latter. 


Insecticides  17  2/ 

Brcftl/ 

Percent 

Aso-  BDf 

Mites 

OT-111 

bensene,  C.7.  (technical) 

Dead 

1 

1 

1/2 

1/2 

80 

100 

1/2 

100 

2 

100 

2 

1/2 

100 

1 

100 

1 

1/2 

100 

1/2 

100 

1/2 

1/2 

100 

M                                                                    <*  111 

100 

2  l/^ 

1/2 

100 

•                                               _  it. 

1  3/»* 

100 

1  5h 

1/2 

1/2  3/»» 

100 

1/2  3/»» 

1/2 

100 

3/»^ 

66 

3/»^ 

1/2 

69 

Checks: 

Dreft 

1/2 

20 

Clay  " 

type  'H".  2 

16 

Distilled  water 

10 

y    All  OLTiantities 

,  pounds  per  100  galloo*. 

2/    Clay  "type  Ul,«  2  pounds  per  100  gallons,  used  as  diluent  in  all 
inseoticidal  foraulations. 


«  6o 


^®  *kl^  clsjs  iB^rtgiiAted  vith  a80t>enBene«  0»  P«  in  an 

a@©t©n©  ©©lutioa  to         a  po^®?  soBtaining  23  percent  a^so'bensena 
and  7^  p@re0nt  olay  was  tested  at      ^»  and  8  poimds  per  100  gallons 
mloES  and  Im  eoBbination  with  3/^  poimd  technical  WT  plus  l/2  pound 
B*r€fi»    111  concentrations  of  asobensone  alone  and  in  all  co^inati@E@ 
gm@  100  p®?e@nt,  or  near  100  percent  control* 

k  23  percent  IDf  water-dlspersible  po«rder        t®st®d  alone  and 
combined  with  Breft  at  several  dosages  in  comparison  with  one  concentration 
#f  hjdroi^  penta  nethjrl  flavan  and  of  asobensene.    Xach  test  ms  replicated 

thre®  tim@f0 

fh®  re  Slid  1 3  shorn  below  indicate  that  high  concent  rati  @m@  ®f 
H«100,  Bay  give  effective  control  of  sites  and  that  loiter 
e^Etratioas  IrlOO  say  also  be  effectiTe  when  combined  with  ^  ^©tti^ 
&^m%  in  proper  proportions. 


Percent  Kites 


SBf ,  t5^-  ^'©ttsfel®  powders 


l6 

96 

l6 

1 

97 

16 

1/2 

IS 

82 

12 

1 

89 

12 

1/2 

95 

S 

87 

1 

93 

1/2 

9^ 

k 

67 

k 

1 

93 

k 

1/g 

92 

Hsrdrosy  p@nta  aethyl  flmmt 
25^  wettable  poirders 

k  93 

Asobenzene,  25^  wettable  powder t 

k  100 

Cheokt    Distilled  water  3 


1/    Qwitities  (ponnds  per  100  gallons)* 
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Hexaetlurl  f  trtphorohatt  at  a  Miticida 

Iht  leaf-difk  teohniqua,  referred  to  on  pa^  $7t  vat  aloe  uood 
in  tooti  of  hoxaothjl  totraphoiphato  against  tho  tvo-opottod  aito, 
gotranydmo  biaacnlatm.    &io  ooapound  vao  toitod  alono  at  two  otrongthi, 
0*1  and  0.03  percont,  and  in  eoaMnation  witk  Oroft,  0*05  poreont,  at 
threo  strengthi,  0.1,  0«05»  and  0.023  percont.    Applications  vers  aado 
vith  freshly  prepared  solutions,  except  in  tvo  tests  in  vhich  the 
solutions  vere  allowed  to  stand  for  one  day  before  use.    As  shown  by 
the  following  data,  solutions  of  hexaethyl  tet raphe sphate  freshly  pre- 
pared and  applied  at  concentrations  of  O.O^  percent  and  0*1  percent, 
alone  or  conhined  with  Dreft,  were  rery  effectire  against  the  nyaphs 
and  adults  of  this  species  as  was  0.023  percent  of  the  coapound  coa- 
Mned  with  Dreft.    Solutions  containing  Breft  lost  their  effectiTeness 
after  aging  for  one  day. 


Material  Age'  of  Solutions 

(Percentage  hy  Veight  in  Vater)  freshly  Prepared   1-Day  Old 

Hexaethyl  tetrapho sphate 

0.10  97 

.05  90 

.10  )  100 

.05  )  Vith  Dreft,  0.05  9« 

.025)  97 

Dreft  0,05  3^ 

12 

Check  (distilled  water)  0 

3 


Hexaethyl  tetraT)ho sphate  as  an  Aphidicide 

Tests  of  hexaethyl  tetrapho  sphate  hare  heen  Bade  at  this  laboratory 
to  determine  the  ef feetireness  of  this  ester  against  plant  lice.    In  view 
of  the  wide  usage  of  DDT  as  an  orchard  spray,  certain  species  of  aphids 
■ay  increase  in  abundance  and  cause  considerable  injury. 
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Host  of  the  experlBeiits  ha^e  "beeii  eondticted  a^iatt  tha  adtilt 
of  the  chrjraanthaaajB  aphid,  Macro ■iphonl alia  ■anhomi  ((Hll.),  using 
hoxaathyl  tatraphosphate  at  the  dosage  of  0.025  percent  plus  the 
wetting  agent,  Breft,  0.01  percent,    igainst  sereral  species  of  insects 
it  has  already  heen  established  that  hexaethyl  tetraphosphate  loses 
toxicity      standing  as  a  water  solution*    Ihis  is  also  true  with 
respect  to  plant  lice. 

Studies  here  ha^e  shown  considerable  Tariation,  soae  apparentlj 
inconsistent,  in  the  toxicity  of  this  aaterial  during  the  first  6 
hours  as  a  water  solution*    Ihe  contributing  factors  aay  be  biological 
er  thej  wgr  be  cheaical*    Xnough  data  have  been  accuaulated,  howoTer, 
to  show  that  in  general  hexaethyl  tetraphosphate  solutions  should  pre-> 
f erably  be  xued  within  about  an  hour  or  so  after  being  aade*    The  data 
also  show,  without  exception  thus  far,  that  solutions  idiich  hare  aged 
hours  haTe  lost  practically  all  of  their  original  effectireness* 


pouGHKiiPsxi,  nv  Tone 


D«  V.  Haailtoa,  Bureau  of  Inteaolegy  and  ?lant  ()^arantine, 
igrieultural  Be  search  Adainistratioa,  U.  8.  Department  of 
Agriculture,  and  J.  L*  Brann,  Jr.,  lew  York  igrieultural 
XxperiiMnt  Station. 

Oiese  iUTestigations  were  carried  on  Jointly  by  the  Bureau  of 
IntoBOlogy  and  Plant  Qmarantine  and  the  lew  York  State  Agri- 
cultural Xxperiaent  Station  at  the  Hudson  Talley  I^uit  Inrestiga- 
tiens  Laboratory,  Poughkeepsie,  I«  T. 


Codling  noth  injury  in  ISkS  in  the  Hudson  Hirer  Talley  was  the 
lightest  recorded  since  the  establishment  of  this  laboratory  in  April 
1936.    A  number  of  factors  contributed  to  this  condition*    Ihe  most 
iaoportant  of  these  factors  vera  light  carry-orer  of  worms  from  19^3 1 
weather  conditions  so  generally  unfaTorable  for  codling  moth  activity 
and  derelopment  until  about  June  2^  that  early  first  brood  injury  was 
light  and  the  number  of  moths  doTeloping  to  lay  second  brood  eggs  was 
small,  and  the  use  of  DDT.    While  esqperimental  data  erer  a  three  year 
period  has  shown  that  BDT  is  the  most  effectiTO  insecticide  arailable 
for  control  of  codling  moth,  lead  arsenate  also  gare  good  control  in 
I9H6. 
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Winter  sortallty  of  OTenriateria^  larrae  vAt  ll|^t,  ATera^ng 
5  and  l4  paroent,  rttpeotircly,  la  2  orohardt  whera  eouatt  vara  aada. 

Sia  first  pvqpaa  vi^ra  found  i^ril  11,  tha  first  aotht  vara  takaa 
in  "bait  trapa  Ma/  13*  «ad  tha  first  larral  antrias  in  tha  frait  vara 
fotind  Juna  10.    Paak  oaptnras  of  spriac-hrood  aoths  in  bait  taps 
eeeurrad  Nay  30  to  Juna  3*  ^'oim  11  to  IJ*  and  Juna  2U  to  26.  Vhila 
iaralopaant  start  ad  aarli  ar  than  ustial  in  tha  spring  it  vas  soaaidiat 
behind  noraal  by  tha  tine  for  tha  first  codling  aoth  eorer  spray. 
Tirst-brood  aoths  began  energing  in  the  inseotary  Jtily  15  and  bait  trap 
oaptTsres  began  increasing  in  the  orchards  July  23*    Peak  captures  of 
first  brood  noths  occurred  betveen  July  29  and  iugust  2;  hoverer,  they 
aTeraged  less  than  one  aoth  per  trap  per  day.    She  use  of  BD9  in  all 
orchards  in  vhich  bait  traps  vere  saintained  vas  partly  responsible  for 
the  fev  noths  oau^t  in  the  bait  traps.    Eeariest  first  brood  dcLsage 
occurred  betveen  June  ik  and  21  and  heaTiest  second  brood  daaage  fren 
ingust  9  to  16  aa4  August  23  to  30«    &e  aanber  of  hibernating  larraa 
in  Bost  orchards  im  rery  saall. 


yield  Tests  of  Insecticides 

flpray  Kxperiaents  -  Morielle  Broa.  Orchard.  Hev  Palti.  If*  Y. 

9venty-siz  single-tree  plots  replicated  four  tines  on  nediun 
sisad  Mcintosh  trees,  vere  arranged  in  this  orchard  in  vhich  30  percent 
of  the  fruit  vas  injured  by  the  codling  no th  in  19^*    She  grover 
applied  a  calyx  spray  of  lead  arsenate,  3  pounds,  line,  3  pounds,  and 
sulftur,  S  pounds  per  100  gallons.  May  S,  and  a  sulfur  dust  for  scab 
protection  May  17*    She  laboratory  vozicers  applied  a  spray  siailar  to 
tha^  used  for  the  calyz  application  to  all  plots  except  lo.  1  for  scab 
and  eureulio  control  May  22  and  again  June  3*    Plot  1  receired  only 
the  sulfur.    Oorer  sprays  for  codling  noth  control  vere  applied  June 
12-1^,  June  25-26,  July  5-6,  July  l6>17  and,  to  plot  25.  iugust  ik, 
Micronitad  sulfur,  6  pounds  per  100  gallons  vas  included  vith  all  treat- 
nents  in  the  first  coTor  spray.    She  infestation  vas  so  li|^t  and  differ 
aneea  betveen  most  treataents  appeared  so  saadl  at  harrest  tine  that 
final  results  vere  taken  in  only  fire  plots.    She  treataents  of  these 
plots  and  results  vere  as  follovs: 


(Poimdf  per  100  tellont) 

SuBT>er  of 

Ihuiber  per  100  Applet 

Plot 

CoTor 

i^pl^s 
Tier  Tree 

Cleea 

1 

Hone  after  oalyx  ^ 

0 

1095 

12.6 

6.8 

18 

Lead  arse&ete,  3»  Itla«»  3 

lOlU 

97.8 

1.7 

0*8 

IS 

BeCkSene  hex&chlorlde 
ik.Si,  «ama),  3.5 

1139 

96.1 

3.7 

1.1 

2k 

50^  WS  (Deen&te  1»5 

2 

9^7 

97.1 

1.9 

1*6 

25 

50^  BD9  (Deeiiate  I.5 

5 

792 

99.7 

0.1 

0.2 

1/   Vorajr  ftnait  resoTod  froa  2  replleatet  at  7-^^  iatenrala* 


Seeardleif  of  the  treataent  tised,  in^vrj  la  this  orchard  >»3r  insecte 
other  thaa  eodllns  aoth  vae  Inconieqiiential* 


X»arj:e  Scale  PPT  Spray  Ixperiaente  Applied  hy  Grower « 

three  large  scale  JSD9  spray  ezperlaeats  applied  'by  growers  were 
under  obserration  la  this  area*    Two  of  these  tests  have  been  aalntalned 
for  two  years.    The  principle  variety  in  all  orchards  is  Mcintosh,  The 
orchard  used,  insectioldal  treataents  applied  for  codling  aoth  control 
and  results  are  indicated  la  Tahle  1* 


I 
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The  record  of  eatehes  of  moths  in  the  orchards  in  ^Ich  the 
large  scale  BDT  tests  were  conducted  is  indicatire  of  the  effectiye- 
ness  of  DDI  and  the  general  lerel  of  codling  moth  populations  in  this 
area.    Ihese  records  follow: 


Orchard  and  Treatment 


Hum1)er  of  Koths  Caught 

 in  5  Traps 

Year     May     June   July   iaagust  Total 


Clarke  -  Block  1 
covers  DDT 
coTers  DDT 


Hu'bl)ard  -  Block  2 
6  eoTers  DDT 

3  coTers  DDT     1  DDT  dust 

Hubbard  -  Block  3 

6  coTers  IA-Nicotine»Fhenothiazine 
3  covers  DDT     1  DDT  dust 


lSk5  I02k  219  72  13  1328 
I9U6  72        1        2  123 


19^5  1015  263  30  13  1321 
19**6    127       «5       1      13  236 


19^+5  26^  285  U3  25  617 
19U6      50       75      20      26  171 


Heavy  populations  of  two-spotted  spider  mite*  Tetranychus  sp.,  built 
up  in  the  Clarke  orchard  in  September  19^5*    However*  even  with  a  heavy 
carry-over,  the  19^6  populations  was  very  light  until  early  in  August 
idien  heavy  populations  again  developed  and  were  present  on  cover  crops 
and  apple  foliage  at  harvest «.    Oil  sprays  were  applied  in  the  Clarke 
orchard  during  the  dormant  period  of  19^5  cmd  I9U6  for  red  mite  control 
and  this  pest  did  not  build  up  until  early  in  August  19^  after  which 
time  it  soon  disappeared*    Heither  of  these  pests  were  of  any  importance 
in  the  Hubbard  orchard  in  19^5        in  19^6  a  moderate  infestation  of  the 
Xuropean  red  mite  was  present  late  in  July  and  the  two-spotted  spider 
mite  bronzed  the  foliage  extensively  by  harvest.    Commercied  injury, 
however,  seemed  negligible.    Aerial  colonies  of  woolly  apple  aphids  were 
noticed  in  the  Clarke  and  Hubbard  orchards  in  July  19^6.  Observations 
made  in  nearby  orchards  sprayed  with  lead  arsenate  indicated  that  woolly 
apple  aphids  were  more  prevalent  than  in  most  seasons.    Injury  by  other 
insects  was  minor  in  nature. 
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Dggt  Bxperlmente 

▲  series  of  ten  plots  was  located  in  the  Zd.  Brovn  orchai*d  near 
Red  Hook,  N«  T*,  on  large  sized  Mcintosh  trees.    Plots  consisted  of  3 
to  6  trees  each,  replicated  3  times«    Infestation  records  were  taken 
froB  2  trees  in  each  plot*    Applications  prior  to  the  first  one  for 
codling  moth  control  were  applied  "by  the  grower  with  a  conventional  type 
sprayer*    A  moderate  scab  infection  occurred  on  leaves  during  the  rainy 
period  of  May  k  and  ^. 

Seven  dusts  were  applied  for  codling  moth  control  with  a  Niagara 
direct  drive  duster*    Between  2  and  3  pounds  of  dust  were  used  per  tree 
for  each  application.    Five  of  these  were  applied  during  first  brood  worn 
activity  on  June  lU,  22,  28  and  J\ily  ^  and  13.    The  other  2  applications 
were  made  at  the  peak  of  second  brood  worm  activity^  August  12  and  19. 
Special  applications  of  micronized  stilfur  dust  to  prevent  secondary 
scab  infection  were  made  on  all  plots  July  1,  21,  and  August  7*  ^ot 
10  was  sprayed  with  a  conventional  sprayer  June  lU,  June  27*  July  B, 
July  IS,  and  Afligust  17»    Ihere  were  only  5«»3^  inches  of  rain  from  the 
time  of  the  first  dust  application  on  June  ik  until  harvest  on  September 
2.    Materials  used  and  results  obtained  are  shown  in  table  2.    In  the 
first  codling  moth  cover  Uo  percent  micronized  sulfur  replaced  part  of 
the  talc  listed  in  the  formulations*    While  good  commercial  control  vas 
obtained  with  all  dust  treatments  tested,  treatment  S,  in  which  veegus 
was  included  as  a  sticker  for  a  ^  percent  DPT  duet,  and  treatment  J,  in 
which  lime  was  used  as  a  safener  for  lead  arsenate  in  a  lead  arsenate- 
DDT  dust,  were  less  effective  than  the  others*    Differences  between  the 
remaining  treatments,  all  hi^ily  effective,  were  too  small  to  permit 
drawing  conclusions  as  to  their  comparative  value. 
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faM«  2*    Infestation  Becords,  Dust  Xxperiment,  Id.  Brown  Orchard, 

 Red  Hook.  M.  Y,,  19U6.  

Apples     Percent       Htiaber  per 


riot 

xreataent 

per 

Tree 

wiean 
AjTOles 

100  ipples 
Worms  Stints 

1 

DDT  2eD5*»  <rrorex  JJ  oil  H5»»  tiu,c  95*  5/" 

2971 

90.3 

2.5 

1.9 

2 

DDT        Prorex  D  oil  2^1,  talc  935t 

25I8 

97.2 

U8 

l.U 

3 

DDf  7.5^,  Prorex  D  oil  2^1,  talc  90.55^ 

3016 

99.0 

O.H 

0*7 

k 

DDT  55l.  talc  95^ 

23^1 

96,2 

2*7 

2,0 

5 

Lead  arsenate  20^,  Prorex  D  oil  2^» 
tale 

2587 

9^.5 

3.5 

3.2 

6 

laad  arsenate  20j(.  DDT  2.5f(, 
Prorex  D  oil  2$,  talc  75.5^ 

2839 

97.7 

2.0 

1.1 

7 

Lead  arsenate  20^,  DDT  2«B^>  Prorex  D 
oil  2^.  liae  20^,  talc  55.5^ 

3O8O 

92.7 

3.1 

8 

DDT  5^,  dehydrated  Teeguai  2^,  tale  93^ 

3085 

90.3 

9.0 

3-5 

9 

DDT  3^.  hlood  alhuBin  12^  (3^  hlood), 
tale  83^ 

2509 

96.7 

2.8 

1.2 

5.0 

Conrentional  spray,  3^ 
2  Ib/l-OO  gal*.  3  eoTers 

2732 

99-5 

0.2 

O.U 

Mist  8pray  Ixoeriaents; 

Tests  of  a  preliminary  nattire  were  made  with  a  mist- sprayer  hy 
placing  a  3  sallon  per  minute  Bean  Daplex  Pump  on  a  Hiagara  Direct  DriTe 
duster  and  inverting  a  small  spray  noszle  at  the  end  of  the  \  inch  duster 
nossle  so  that  small  amounts  of  spray  were  dispersed  into  the  tree  hy  the 
air  hlast*    Application  of  approximately  1  pint  per  tree  of  a  solution  of 
1  pound  technical  DDT  in  1  quart  xylene  tfilL^%l)^to  make  1  gallon  was 
toxic  to  foliage  as  was  application  of     quart  per  tree  of  the  al}oye 
mixture  with  minersLL  oil  added,  then  diluted  with  3  gallons  of  water 
and  emnlsified. 


Present  Status  of  DDT  for  Codling  Moth  Control; 

The  following  conclusions  hare  been  made  with  respect  to  the  use 
of  DDT  for  codling  moth  control  in  this  area  as  a  result  of  3  years  ex* 
perimental  tests  and  its  commercial  use  on  at  least  80  percent  of  the 
orchards  in  I9U6. 
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!•    DDT  la  the  most  effective  insecticide  availaMe  for  con- 
trolling the  codling  moth. 

2.  A  30  percent  vettal)le  povder  is  the  most  practical  type  of 
formulation.    Poramlations  of  DDT  in  various  solvents  have 
left  residues  of  DDT  on  harvested  fruit  above  7  Ppn.  In 
most  orchards  commercial  codling  moth  control  can  be  ob- 
tained by  applying  3  to     cover  sprays  at  intervals  of  10 
to  ik  days  during  first  brood  larval  activity,  using  2 
pounds  of  a  ^0  percent  vettable  powder  to  100  gallons* 

3.  DDT  dusts  are  less  effective  than  sprays  in  controlling  the 
codling  moth  but  will  give  commercial  control  if  applied 
often  enough.    Generally,  7  to  S  dust  applications  will  be 
needed  to  replace  k  to  ^  spray  applications.    Eesidues  of 
DDT  on  harvested  fruit  are  lower  \^en  DDT  is  applied  as  a 
dust  than  when  it  is  applied  in  sprays.    Dusts  are  of  special 
value  when  it  is  desirable  to  treat  a  large  area  in  a  short 
time  and  for  use  to  control  the  second  brood  «^en  protection 
is  needed  during  that  period. 

U.    DDT  is  compatible  with  the  wet table  and  paste  sulfurs  commonly 
used  as  fungicides  in  this  area.    It  is  incompatible  with 
summer  oil  and  should  not  be  used  with  it;  neither  should 
oil  be  applied  immediately  following  DDT  sprays. 

3.    In  the  short  time  that  DDT  has  been  used  for  codling  moth 
control  in  the  Hudson  Valley  frait  insect  pests  other  than 
the  codling  moth  have  not  yet  caused  serious  injury*  However, 
the  presence  of  two-spotted  spider  mites  in  orchards  in  this 
area  is  attributed  to  the  use  of  DDT  since  it  is  now  readily 
found  in  orchards  where  DDT  was  applied,  whereas  previously 
it  had  not  been  reported  as  a  pest  on  apples  in  this  sirea. 


DDT  Eesidues  on  Harvested  ?rult; 

DDT  residue  analyses  were  made  by  the  Division  of  Insecticide  In- 
vestigations, Beltsvllle,  Md.,  from  IS  of  the  replicated  spray  plots,  the 
large  scale  grower  sprayed  plots  and  3  of  the  experimental  plots.  Ssooples 
were  taken  at  the  time  of  harvest  by  walking  aroxmd  this  sample  trees  and 
picking  apples  at  random*    Fifteen  apples  were  taken  from  each  tree  and 
each  sample  was  replicated  three  times*    All  saaiples  taken  were  from 
Mcintosh  trees*    Two  of  the  samples  from  the  plot  idiich  received  no  DDT 
sprays  had  comparatively  large  qiiantitles  of  chlorine  on  them  when  analyzed 
while  samples  from  the  third  replicate  had  no  chlorine  present*  Small 
qoantitles  of  DDT  could  have  been  deposited  on  these  trees  by  spray  drift 
from  plots  adjacent  to  them  but  the  third  replicate  ms  as  close  to  DDT 
sprayed  trees  as  the  other  two* 
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The  analyses  showed  vide  Tariatiens  In  the  afflonnt  of  DD7 
residue  between  replicates  of  the  sane  treataent.    The  yariation  in 
harrest  residues  was  greater  between  saiaples  from  sprayed  plots  than 
between  those  froa  dusted  plots.    As  in  19^^  and  1945,  harvest 
residues  were  greater  on  sprayed  fruit  than  on  dusted  fruit.  Hatnrest 
residues  of  DDT  exceeded  7  ppn.  when  DDT  was  used  in  ^  coTer  sprays 
at  1  pound  per  100  gallons  when  the  last  cover  spray  was  applied 
August  17  and  the  fruit  was  harrested  September  2  and  were  near  7  ppn* 
when  DDT  was  used  in  a  sinilar  program  at  3/^  pound  per  100  gallons. 
In  the  first  case  2  of  the  3  samples  exceeded  7  PPb.  and  in  the  latter 
case  only  1  of  the  3  exceeded  that  amount. 

Analyses  made  in  prerious  seasons  had  indicated  that  3  sprays 
of  DDT  at  1  pound  to  100  gallons  would  leave  harvest  residues  within 
the  tentative  tolerance.    Several  factors  were  probably  responsible 
for  the  increase  in  the  residues  of  DDT  present  on  harvested  fruit 
this  season.    Among  such  factors  may  have  been  the  availability  and 
use  of  improved  formulations  of  DDT  in  19^ »  a  deficiency  in  rainfall, 
and  the  smaller  sise  of  the  fruit  in  19^  as  compared  to  19^5*  'our 
covers  of  DDT  applied  at  the  time  first  brood  worms  were  entering  the 
fruit  left  residues  within  the  tentative  tolerance  except  in  one  in- 
stance in  which  the  sample  from  one  replicate  exceeded  the  tolerance. 
In  the  dust  experiments  residues  of  DDT  at  harvest  were  well  within  the 
tentative  tolercmce  when  as  many  as  7  applications  of  a  dust  containing 
7.^  percent  DDT  were  applied. 

A  summary  of  the  residue  analyses  are  presented  in  Tables  3,  kt 
and        Results  are  corrected  for  the  reagent  blank  only. 
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Ta^le  3*    Earrdit  Eeslduet  of  DDT  on  Truit  froa  Szperisental  Spray  Plots 

Noriello  Bros.  Orchard,  New  Paltt,  N.  I»,  19!^  U 
Variety  -  Mcintosh 

Analyses  hy  DlTlsion  of  Insecticide  InTestigations,  BeltsTllle,  Md» 

—  DDT/PPM 


Plot  Treatment  Average 

Replicate  all 
(AaoTints  per  100  Gallons)  ABC  Replicates 


1 

Ho  insecticide  after  calyx 

2o0 

1.2 

0.0 

1.1 

2 

Deenate  23-W,  ^>  Ih.,  U  covers 

2.2 

if.O 

3-3 

3.2 

3 

Deenate  ^O-V,  2  lb«,  %  corers 

5.6 

3.2 

U.o 

^.3 

If 

Deenate  50- V,  1»^  lb.,  k  coyer s 

3.3 

3.1 

3.5 

5 

Deenate  50-^.  1  Ib.t  ^  corers 

2.3 

0.0 

5.3 

2.5 

6 

Deenate           1.5  lb..  Ist  &  2nd 
Deenate  5O-V,  I.5  lb. .  -^  Q3H  oil 
B-1956,  3rd  di  Uth  covers 

covers 

■^  25^ 

2.7 

0.1 

5.8 

2o9 

7 

Deenate  50-^*  2  lb. ,  3  covers 

2.3 

5.0 

2.6 

3.3 

S 

Unico  (50^  DDT)  2  lb.,  4  covers 

5.4 

3.9 

5.9 

9 

Geigy  AK  50  DDT,  2  lb. ,  1+  covers 

1.9 

4.1 

2*0 

11 

Deenate  75-V,  1  lb.,  ^  covers 

^»  f 

12 

Deenate  2^-R,  1  qt.,  U  covers 

3.7 

4.7 

3.2 

3.9 

13 

Syndeet  (30^  DDT),  1  qt.,,  U  covers 

6.3 

5.6 

6.0 

Ik 

Deenate  50>W,  1*5  lb.,  1st  &  2nd 
Genicide  A  (27. 5^  DDT),  2  Ib.^ 
3rd  &  4th  covers 

covers 

0.8 

l.u 

2.3 

1.5 

15 

DDT  Concentrate  (255^  DDT),  3  lb., 
(Mfg.  by  Tobacco-By-Products) 

U  covers 

3.H 

2.0 

2.7 

17 

Black  Leaf  I55T  (li  DDT).  3  lb.. 

4  covers 

2.1 

0.0 

2.2 

23 

DDT  Pyrophyllite  (50^^  DDT),  2  lb. 

,  U  covers 

2.1 

2.5 

2.S 

2.5 

2U 

Deenate  50-^*  1»5  lb..  2  covers 

3.3 

2.i+ 

1.0 

2.2 

25 

Deenate  50-V,  I.5  lb.,  5  covers 

10.6 

6.1 

7.3 

1/     Truit  harvested  September  5,  19^. 
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Table  h,     HArrest  Residues  of  BDT  on  V^lt  from  Large  Scale  Orower 
Xzperifflental  Spray  Blocks,  19^6«  ij     Variety— Mcintosh. 


Analyses  by  Division  of  Insecticide  Investigations,  BeltsTille.  Md> 


Treatnent 
(Amount  per  100  Gallons) 

DDT/PPM 

Plot 

Orchard 

Replicate 

Average 

all 

A 

B  C 

Replicates 

1 

J.E.  Clarke 

&  Sons 
Milton.  H.I, 

DDT  50^9  2  lb,  ink  covers 
during  Ist  brood  (Dupont's 
Deenat®  50-W) 

3.^  3«^ 

f' 

3.9 

2-3 

I.S.Hubbard 
Poughkeepsie, 
N.  Y, 

DDT  505^,  2  lb,  in  3  covers 
during  let  brood  *  50^  DDT 
dust  in  1  cover  during  2nd 
brood  (Sherwin-Williams 

505^  DDT) 

3*7  2o9 

3.3 

k 

J.H,  Clarke 

&  Sons 
Milton,  H.Y. 

DDT  50^,  2  lb,  in  3  covers 
during  Ist  brood  (Niagara 
50<  DDT) 

1,3 

3*9 

3.2 

fruit  harvested  Septaabor  \^  19U6. 


Table  3*     Harvest  Residues  of  DDT  on  3Vuit  from  Szperimental  Dust  Plots, 

1.  Brown  Orchard,  Red  Hook,  H.I. ,  191^6.  }J    Variety— Mclntoshc 

Analyses  by  Division  of  Insecticide  Investigations,  Beltsville,  Md. 

;  —  DDT/PPM  ~" 

Average 

Plot  Treataeat  Replicate  all 


ABC  Replicates 


1 

DDT  2,55^.  Prorex  D  oil  2$, 
talc  95^5^ 

7  covers 

0.9 

3«0 

1.6 

2 

DDT  5^.  Prorex  D  oil  Z% 
talc  93^ 

7  covers 

1.7 

1«9 

2.7 

2.1 

3 

DDT  7.5^,  Prorex  D  oil  2Si, 
talc  90. 55^ 

7  covers 

2.5 

2.9 

3.9 

3-1 

\ 

DDT  5^1,  talc  955^ 

7  covers 

1.7 

1  e  2 

2-5 

1  9  S 

10 

DDT  505^.  2  Ib/lCO  gallons 
Conventional  foray 

5  covers 

12.7 

7.0 

}J     Tnslt  harvested  3ept@iaber  2,  19^. 
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Orohard  Kites  -  Poti^hkeepgie,  Hew  York,  19^. 
H,  V.  Dean,  lev  York  A^riculttiral  Xxperifflent  Station. 


Xi^t  ichedulee  of  corer  sprays  were  coiapared  to  determine  their 
effects  on  Xoropean  red  site  populations.    In  addition,  half  of  each 
plot  reeeiTed  a  delayed  doraant  application  of  3  percent  oil.  The 
schedules  are  shown  in  fable  1. 

Mite  poptilations  were  sampled  at  one  or  two-week  intervals  from 
JtL&e  13  to  Horember  lU.    With  few  exceptions,  the  half  of  each  block 
which  was  sprayed  with  oil  at  the  delayed  doraant  sta^e  developed  less 
of  an  infestation  than  the  unoiled  half*    The  greatest  populations 
occurred  on  the  unoiled  trees  in  Plot  10,  the  next  greatest  in  Plot  9* 
Plot  3  populations  were  slightly  lower  than  those  in  Plot  9  and  Plot  7 
populations  less  than  those  in  Plot  3*    Plots  U  and  ^  showed  a  fair 
degree  of  control  althoragh  there  was  some  build-up  after  spraying 
stopped.    Plots  6  and  8  developed  the  least  mite  infestation,  the 
f enter  being  the  lighter  of  the  two. 

Serious  spray  bum  occurred  in  Plot  S  due  to  the  combination  of 
DK-111  with  sulfur  used  at  high  temperatures.  Slight  burning  was  also 
observed  in  Plots  3  ^n^  6* 

There  was  again  no  evidence  that  increased  numbers  of  the 
Xoropean  red  mite  resulted   from  the  use  of  DDT.    Mite  infestations 
were  common  in  DDT-sprayed  orchards  but  were  sdso  found  in  orchards 
which  had  received  the  usual  lead  ar senate-nicotine-oil  schedule* 
Infestations  of  red  spider  mite,  on  the  other  hand,  were  limited  to 
DDT-sprayed  orchards.    This  pest  was  abundant  and  widespread  in  19^. 
▲  series  of  dormant  and  semidcrmant  treatments  with  oils  and  dinitro 
materials  were  applied.    No  effect  on  the  spider  mite  could  be  observed 
as  natural  mortality  in  the  spring  eliminated  mites  %diich  overwintered 
on  the  trees*    Subsequent  heavy  infestations  developed  from  individuals 
overwintering^  on  the  ground*    ▲  limited  test  of  summer  treatments  for  spider 
mite  contr(rl  showed  DH-111  and  hexaethyl  tetraphosphate  to  be  effective. 
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lppl«  Maggot  XnTestig&tiona  «  Pottghkeepsle,  lev  lork  -  19U6 

&.  W.  Dean,  lev  York  Agricultural  Xrperiaent  Station  in 
Oooper&tion  with  the  tT.  S*  Bureau  of  Aitoaology  and  Plant 
Quarantine. 


▲  eoBsercial  vetta'ble  sprajr  powder  containing  50  percent  DDT, 
i^en  used  at  the  rate  of  2  pounds  per  100  gallons  in  the  second,  third 
and  fourth  corer  sprajrs,  reduced  apple  maggot  infestation  in  the  fruit 
froB  32.15  percent  in  I9U5  to  O.gU  percent  in  19^6  in  a  fairly  veil 
isolated  block  of  trees  which  was  not  subject  to  fly  aigration.    In  a 
sisilar  test,  eaploying  a  different  brand  of  vettable  spray  povder, 
fruit  infestation  was  reduced  froa  95  percent  to  3^0  percent,  fiiere 
vas  also  a  considerable  reduction  in  number  of  punctures  per  fruit. 
Tht  difference  in  results  is  not  attributed  to  the  different  brands 
of  spray  material  but  to  the  orchard  surrotindinge  •    In  the  second 
case,  the  planting  adjoined  a  woods  on  three  sides.    The  voodland 
margins  vere  unsprayed.    7o\ir  applications  of  the  same  DDf  formula- 
tion vere  made  to  a  similarly  situated  orchard  on  the  same  farm,  the 
first  three  being  the  second,  third  and  fotirth  cover  sprays  and  the 
last  one  intermediate  betveen  the  fourth  smd  fifth  covers.    Fruit  in- 
festation vas  reduced  from  95  percent  to  12*53  percent  vith,  again,  a 
reduction  in  numbers  of  egg-punctures  per  fruit.    It  is  apparent  that, 
in  orchards  adjoining  vodds,  hedgerows  or  unsprayed  apple  trees,  the 
margins  of  these  must  be  treated  tdien  using  I&)T,  just  as  is  recommended 
with  the  lead  arsenate  schedule,  or  spraying  must  be  continued  for  as 
long  as  fly  migration  is  heavy,    ipparently,  DDT  applications,  at  the 
concentrations  used,  remain  effective  for  about  ten  to  fourteen  days. 
The  three  applications  in  the  second  to  fourth  cover  sprays  are  suffi- 
cient to  give  protection  during  the  period  of  fly  emergence  but  not 
over  the  entire  period  of  fly  activity. 

Five  percent  DDT  dust,  applied  ten  days  after  the  beginning  of 
fly  emergence  and  three  times  thereafter  at  S-day  intervals,  reduced 
maggot  infestation  from  kO  percent  to  2.S6  percent.    Vhere  a  fifth 
application  vas  made,  the  reduction  in  injury  was  from  25  percent  to 
0.62  percent. 


